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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  Is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  Inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition,  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 

Size; 

Hazard  Classification: 
Owner: 


Lake  Quinn  Dam 
NDI  ID  No.  PA-00145 
DER  ID  No.  64-43 

Small  (12.2  Feet  high;  305  acre-feet) 
High 

Mr.  David  Beynon,  Sr. 

Rd  2.  Lake  Quinn 
Box  125 

Waymart,  PA  18472 

Pennsylvania 

Wayne 

Tributary  of  Middle  Creek 
4  November  1980 


~^The  visual  inspection  and  review  of  available  design  and  construction 
information  indicate  that  Lake  Quinn  Dam  is  in  fair  condition.  Deficiencies 
noted  during  the  inspection  included  the  lack  of  functional  drawdown 
facilities  and  minor  seepage  through  the  masonry  near  the  right  abutment. 


f  * 

I 

Based  on  the  size  and  hazard  classification  of  the  dam,  the  recommended 
Spillway  Design  Flood  (SDF)  varies  between  V2  the  Probable  Maximum  Flood  (PMF) 
and  the  PMF.  The  V2  PMF  has  been  selected  as  the  SDF  due  to  the  size  of  the 
dam  and  reservoir,  and  the  downstream  conditions.  The  hydrologic  and 
hydraulic  computations  indicate  that  the  combination  of  reservoir  storage  and 
spillway  discharge  capacity  wili  pass  only  3  percent  of  the  PMF  without 
overtopping  the  dam.  Overtopping  the  dam  could  cause  failure,  which  would 
lead  to  a  significant  increase  in  downstream  loss  of  life  and  property 
damage.  Therefore,  the  spillway  for  Lake  Quinn  Dam  is  considered  to  be 
seriously  inadequate,  and  the  dam  is  judged  to  be  unsafe,  non-emergency. 

It  is  recommended  that  the  owner  immediately: 

(1)  Retain  a  qualified  professional  engineer  to  perform  a  detailed 
hydrologic  and  hydraulic  study  to  further  assess  the  discharge  capacity  of  the 
spillway  and  develop  remedial  measures  found  necessary  to  provide  adequate 
spillway  capacity.  This  study  should  also  include  development  of  an  adequate 
drawdown  facility  for  the  dam  having  positive  upstream  closure  capability. 

(2)  Seal  the  existing  sluiceway,  unless  rehabilitation  is  undertaken. 

(3)  Monitor,  the  seepage  near  the  right  abutment  and  take  appropriate 
remedial  action  should  the  condition  begin  to  worsen  significantly. 

(4)  Remove  trees  and  brush  from  the  abutments,  and  the  cable  and  wire 
from  the  upstream  face. 

(5)  Develop  formal  surveillance  and  downstream  emergency  warning  system 
for  use  during  periods  of  heavy  or  prolonged  precipitation. 
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LAKE  QUINN  DAM 


(6)  Prepare  an  operation  and  maintenance  manual  or  plan  for  use  as  a 
guide  in  the  operation  of  the  dam  during  normal  and  emergency  conditions* 

(7)  Develop  a  schedule  of  regular  inspections  by  a  qualified  engineer. 


Approved  by: 

DEPARTMENT  OF  THE  ARMY 


Colonel,  Corps  of  Engineers 
District  Engineer 


lake  or inn  dam 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


LAKE  QUINN  DAM 

NDI  ID  NO.  PA  00145 
DER  ID  NO.  64-43 


1.1  General 


SECTION  1  -  PROJECT  INFORMATION 


A.  Authority 


The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  Initiate  a  program  of 
inspection  of  non-Federal  dams  throughout  the  United  States. 

B.  Purpose 


The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 


1 


1.2  DESCRIPTION  OF  PROJECT 


A.  Description  of  Dam  and  Appurtenances 

Note;  The  U.S.G.S.  Quadrangle  Sheet  (Waymart,  Pa.)  indicates  a 

reservoir  elevation  oi  1352,  which  is  used  in  this  report  as 
existing  spillway  crest  elevation. 

Lake  Quinn  Dam  is  an  earthfill  and  dry  stone  masonry  structure  with 
an  overflow  spillway  section  and  concrete  cap.  The  overall  dam  length  is 
approximately  150  feet  and  the  low  point  of  the  dam's  crest  is  12.2  feet  above 
the  downstream  toe.  The  spillway  is  an  uncontrolled  broad-crested  weir  having 
a  length  of  66  feet.  There  are  no  functional  outlet  facilities  for  the  dam. 
The  present  spillway  crest  is  1  foot  below  top  of  dam. 

Available  records  indicate  that  the  dam  was  lengthened  and 
reinforced  by  placing  random  fill  on  the  upstream  face  at  the  masonry  dam, 
sometime  after  1946.  A  sluiceway  (currently  inoperable)  was  also  constructed 
in  the  old  millrace  at  that  time.  All  normal  inflow  is  discharged  through  the 
uncontrolled  spillway  at  the  present  time. 

B.  Location;  South  Canaan  Township,  Wayne  County 

U.S.G.S.  Quadrangle  -  Waymart,  Pa. 

Latitude  41°  30.5',  Longitude  75°  25.6' 

Ref.  Appendix  E,  Plates  I  &  II 
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C.  Size  Classification!  Small:  Height  -  12.2  feet 

Storage  -  305  Acre-feet 

D.  Hazard  Classification:  High  (Refer  to  Section  3.1.E) 

E.  Ownership :  Mr.  David  Beynon,  Sr. 

RD2  Lake  Quinn 
Box  125 

Waymart,  PA  18472 


F.  Purpose:  Recreation 

G.  Design  and  Construction  History.  No  information  on  the  original 
design  and  construction  of  the  dam  is  known  to  exist.  Sketches  are  available 
showing  proposed  work  to  be  done  in  the  late  1940's;  however,  it  is  not  known 
specifically  when  this  work  was  actually  accomplished.  Visual  examination  of 
the  existing  structure  and  available  photographs  indicate  that,  with  some 
dimensional  changes,  the  work  proposed  in  1946  was  done  sometime  prior  to 
1965. 


H.  Normal  Operating  Procedure.  The  reservoir  is  normally  maintained  at 
the  crest  level  of  the  uncontrolled  spillway.  Inflow  occurring  when  the  lake 
is  at  or  above  the  spillway  crest  is  discharged  thru  the  uncontrolled 
spillway. 
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3  Pertinent  Data: 


A.  Draim^  Area  (square  miles) 

From  files:  4.7 

Computed  for  this  report:  9.7 

Use:  9.7 

B.  Discharge  at  Damsite  (cubic  feet  per  second) 

Maximum  known  flood  Unknown 

Spillway  at  maximum  pool  (El.  1353.0)  200 

C.  Elevations  (feet  above  mean  sea  level) 

Note:  Reservoir  elevation  of  1352.0  shown  on 
Waymart,  Pa.  U.S.G.S.  quad  is  used  as 
spillway  crest  elevation. 


Top  of  dam  (low  point) 

1353.0 

Top  of  dam  (design) 

Unknown 

Spillway  crest  (current) 

1352.0 

Spillway  crest  (design) 

Unknown 

Streambed  at  toe 

1340.8 
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D.  Reservoir  Length  (miles) 

Spillway  crest  (El.  1352.0) 

Maximum  pool  (El.  1353.0)  1.7 

E.  Storage  (acre-feet) 

Spillway  crest  (El.  1352.0)  190 

Maximum  pool  (El.  1353.0)  305 

F.  Reservoir  Surface  (acres) 

Spillway  crest  (El.  1352.0)  104 

Maximum  pool  (El.  1353.0)  125 

G.  Dam 


Note:  Refer  to  plates  in  Appendix  B  for 
plan  and  section 

Type:  Dry  stone  masonry  w/earthfill  upstream; 
concrete  cap  on  crest. 

Crest  Length:  150  feet  (incl.  spillway) 

Height:  12.2  feet  (field  measured;  low  pt. 

to  d/s  toe) 
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Crest  Width:  18.5'  left  of  the  spillway 


7.4'  between  spillway  and  right  abutment 

Side  Slopes: 

Upstream:  Vertical,  upper  1.5'  of  left  end 

and  flat  below  this  depth 
IV: 8H  at  spillway 
Downstream:  Vertical 

Zoning:  Dry  stone  masonry  w/earthfill  upstream 
Cutoff:  None  reported;  placed  on  bedrock 
Grouting:  None  reported. 

H.  Outlet  Works:  None 

I.  Spillway: 

Type:  Uncontrolled,  rectangular  concrete  with  broad  crest 

Length:  66  feet 

Location:  Middle  of  dam 

Low  Flow  Notch:  None 

Approach  Channel:  Reservoir 

Downstream  Channel:  Bedrock  bottom 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

The  available  data  for  Lake  Quinn  Dam  consist  of  files  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources  (PennDER).  Information 
available  includes  state  inspection  reports,  various  related  correspondence, 
and  three  rough  sketches  dated  April  1946  showing  proposed  improvements  to  the 
dam.  No  other  plans  or  design  details  are  known  to  exist. 

2.2  Construction 


No  information  is  available  on  the  original  construction  of  the  dam. 
Records  indicate  that  the  repairs  planned  in  1946  were  eventually 
accomplished,  although  the  specific  date  is  unknown.  This  work  included 
strengthening  the  masonry  section  by  placing  random  earthfill  on  the  upstream 
side  and  extending  the  dam  to  its  present  length.  A  battered  masonry  down¬ 
stream  face  was  also  to  have  been  added,  but  was  apparently  never  constructed. 
PennDER  inspection  reports  indicate  that  a  clay  blanket  was  placed  on  the 
upstream  face  in  the  early  1970's  to  stop  leakage  thru  the  dam. 

2.3  Operation 

No  formal  records  of  operation  or  maintenance  exist.  The  owner  lives 
near  the  left  abutment  of  the  dam  and  checks  the  dam  regularly  to  determine  if 
maintenance  is  necessary.  The  owner  stated  that,  to  his  knowledge,  the 
greatest  spillway  flows  occurred  during  the  1955  and  1972  storm  events,  with 
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each  causing  a  flow  depth  of  approximately  2.5  feet  over  the  dam  and  spillway. 
The  most  recent  PennDER  inspection  report  (4  October  1972)  indicated  that  the 
dam  was  in  satisfactory  condition  at  that  time. 

2.4  Evaluation 


a.  Availability 

All  available  written  information  and  data  was  contained  in  the 
permit  files  provided  by  PennDER. 

b.  Adequacy 

The  available  data,  including  that  collected  during  the  recent 
detailed  visual  inspection,  are  considered  to  be  adequate  to  make  a  reasonable 
assessment  of  the  dam. 
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SECTION  3 


VISUAL  INSPECTION 


3. I  Findings 

A.  General 

The  overall  appearance  of  the  dam  Is  fair.  The  concrete  cap  on  the 
dam  and  spillway  Is  spalling  and  there  are  no  facilities  with  which  to  draw 
down  the  lake.  On  the  day  of  Inspection,  the  pool  was  at  Its  normal  level 
with  0.1  feet  of  water  flowing  over  the  spillway  (overflow  section). 

The  visual  inspection  checklist  and  sketches  of  the  general  plan, 
profile,  and  section  of  the  dam,  as  surveyed  during  the  Inspection,  are  pre¬ 
sented  In  Appendix  A.  The  survey  datum  is  the  reservoir  elevation  obtained 
from  the  U.S.G.S.  Waymart,  PA,  quadrangle  map.  The  owner,  Mr.  David 
Beynon  Sr.,  was  present  during  the  Inspection. 

Photographs  taken  on  the  day  of  Inspection  are  reproduced  In 
Appendix  C. 

B.  Stone  Masonry  and  Embankment 

Although  there  are  some  surface  cracks  and  spalling  of  the  6"-10" 
thick  concrete  cap,  no  evidence  of  structural  distress  exists.  The  crest 
alignment,  both  horizontal  and  vertical,  is  good  with  no  Indications  of  move¬ 
ment.  The  downstream  face  of  the  dry-laid  stone  is  in  fair  condition  with 
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only  a  few  stones  missing.  However,  the  old  sluiceway  has  apparently  been 
loosely  filled  with  stone  and  timber  and  could  be  probed  to  a  depth  greater 
than  6  feet.  The  first  30  feet  of  the  dam  from  the  left  abutment  is  battered 
at  3V: 1H  with  stone.  The  dam  foundation  Is  bedrock  which  la  visible 
Immediately  downstream  of  the  toe  for  the  right  two-thirds  of  the  dam.  This 
rock  Is  thick  bedded  and  In  good  condition. 

The  upstream  earth  embankment  to  the  left  of  the  spillway  has  a 
horizontal  grass  covered  crest  8.6  feet  wide.  The  upper  1.5  feet  of  the 
upstream  face  la  a  vertical  wall  of  dry  laid  stone  2.5  feet  wide.  The  portion 
of  the  upstream  earth  embankment  adjacent  to  the  spillway  and  right  abutment 
Is  at  the  same  elevation  as  spillway  crest  and  slopes  away  from  the  stone 
masonry  at  IV: 8H.  Weeds  are  growing  along  the  upstream  side  of  crest  and  4  to 
8  Inch  diameter  trees  are  growing  at  the  embankment  and  abutment  Junctions. 

Two  cables  and  one  strand  of  barbed  %rlre  with  a  maximum  height  of  three  feet 
are  supported  on  Iron  posts  along  the  upstream  limit  of  the  crest. 

Clear  seepage  is  flowing  at  approximately  2  gpm  from  the  downstream 
face  about  four  feet  below  the  crest  and  four  feet  to  the  right  of  the 
spillway.  A  pile  of  recently  cut  brush  and  small  tree  limbs  obscures  this 
area  of  the  downstream  face.  Immediately  downstream  of  the  toe  at  the  left 
end  of  the  dam  Is  an  area  of  standing  water.  It  is  apparent  from  the  type  of 
vegetation  that  this  area  is  usually  wet.  Inspection  reports  beginning  in 
1938  note  that  some  seepage  was  observed  at  the  right  abutment  and  at  the 
hillside  on  the  left  abutment.  The  area  downstream  of  the  toe  of  the  overflow 
section  is  submerged  by  tallwater. 
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C.  Appurtenant  Structures 

The  spillway  consists  of  a  concrete  capped  overflow  section  of  the 
dam  66  feet  long,  7«4  feet  wide  and  1  foot  deep.  The  concrete  cap  is  10 
inches  thick  and  has  some  spalling  and  surface  erosion  but  no  apparent 
structural  defects.  The  approach  channel  is  the  reservoir  with  the  bottom 
sloping  at  IV: 8H.  Obstructions  to  flow  are  limited  to  the  weeds  and  cables 
mentioned  above.  The  downstream  channel  of  the  spillway  consists  of  the 
vertical  drop  from  the  crest  to  the  bedrock  toe  and  a  clear  channel  on  bedrock 
for  the  full  width  of  the  spillway  for  the  first  100  feet  before  narrowing  to 
10  feet  wide.  The  channel  immediately  enters  a  shallow  pond.  The  abandoned 
2.5  foot  high  by  2,0  foot  wide  sluiceway  in  the  left  end  of  the  dam  is  filled 
loosely  with  stones  on  the  downstream  side  and  is  reportedly  blocked  on  the 
upstream  end  by  the  stone  masonry  and  earth  embankment.  No  functional 
facility  exists  for  drawing  down  the  lake, 

D.  Reservoir  Area: 

About  25  per  cent  of  the  shoreline  of  the  reservoir  has  residential 
development.  The  reservoir  banks  and  the  watershed  are  about  50X  wooded  and 
have  flat  to  moderate  slopes.  The  banks  appear  stable  and  major  siltation  is 
not  expected. 

E.  Downstream  Channel: 

The  downstream  channel  is  tree  lined  with  a  flat  slope.  The  first 
obstruction  downstream  is  a  road  crossing  about  1,500  feet  downstream  of  the 
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dam.  Approximately  4,000  feet  from  the  dam  another  road  crosses  and  one  house 


is  adjacent  to  the  stream.  Three  more  minor  roads  are  crossed  before  reaching 
the  Town  of  Varden  3.0  miles  downstream  of  the  dam.  Four  homes  are  located 
within  the  floodplain  at  this  point.  The  proximity  of  these  homes  to  the 
stream  creates  a  high  hazard  to  loss  of  life  if  the  dam  fails. 

F.  Evaluation 


The  visual  inspection  of  Lake  Quinn  indicates  that  the  dam  and 
spillway  are  in  fair  condition.  Maintenance  is  required  to  remove  existing 
trees  and  brush  from  the  embankment  and  abutments.  Adequate  drawdown 
facilities  should  be  provided. 
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SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Normal  Operating  Procedure 

The  facility  is  essentially  self-regulating.  Excess  inflow  passes 
through  the  emergency  spillway  located  in  the  center  of  the  dam.  Inflows  in 
excess  of  the  emergency  spillway  capacity  will  overtop  the  concrete  capped  dry 
stone  masonry  embankment.  No  formal  operations  manual  exists. 

4.2  Maintenance  of  Dam 


The  condition  of  the  dam  as  observed  by  the  inspection  team  was  fair. 
Basic  maintenance  such  as  keeping  the  spillway  clear,  and  repairing  minor 
flood  damage  is  performed  by  the  owner.  No  formal  maintenance  manual 
exists. 

4.3  Maintenance  of  Operating  Facilities 

See  Section  4.2  above 

4.4  Warning  System 

No  formal  warning  system  exists. 
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4.5  Evaluation 


Routine  maintenance  of  the  facility  should  include  removal  of  trees  and 
brush.  No  means  currently  exist  to  lower  the  elevation  of  the  lake  if 
required  for  any  repair  to  part  of  the  structure.  Formal  manuals  of 
maintenance  and  operation  are  also  recommended  to  ensure  that  all  needed 
maintenance  is  identified  and  performed  regularly.  In  addition,  a  formal 
warning  system  for  the  protection  of  downstream  inhabitants  should  be 
developed.  Included  in  the  plan  should  be  provisions  for  around-the-clock 
surveillance  of  the  facility  during  periods  of  unusually  heavy  precipitation. 


SECTION  5 


HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data 

No  formal  design  reports,  calculations  or  miscellaneous  design  data  are 
known  to  exist  for  the  facility.  However,  in  1917  calculations  were 
determined  for  the  "equalizing  effect"  of  Lake  Quinn  on  a  proposed  change  to  a 
downstream  structure.  Data  developed  in  that  report  was  filed  in  Harrisburg, 
PA,  April  19,  1917. 

5.2  Experience  Data 

Records  of  reservoir  levels  and/or  spillway  discharges  are  not 
available.  Discussion  with  the  owner  indicated  that  the  dam  had  been 
overtopped  by  up  to  2.5  feet  during  two  previous  flood  events  in  October  1955 
and  June  1972.  Other  overtoppings  are  not  known  and  are  considered  to  be  less 
significant  than  these  events.  No  other  records  of  past  performance  are  known 
to  exist. 

5.3  Visual  Observations 


On  the  date  of  the  inspection,  no  conditions  were  observed  that  would 
prevent  the  facility  from  operating  within  the  capability  of  the  structure. 
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5.4  Method  of  Analysis 


The  facility  has  been  analyzed  in  accordance  with  procedures  and 
guidelines  established  by  the  U.S.  Army,  Corps  of  Engineers,  Baltimore 
District  for  Phase  I  hydrologic  and  hydraulic  evaluations.  This  analysis  has 
been  performed  using  a  modified  version  of  the  HEC-1  program  developed  by  the 
U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center  Davis, 

California.  Capabilities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  D. 

5.5  Summary  of  Analysis 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with  the  procedures  and 
guidelines  contained  in  the  National  Guidelines  for  Safety  Inspection  of  Dams 
for  Phase  I  Investigations,  the  SDF  for  Lake  Quinn  ranges  between  one-half  the 
Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  This  classification  is  based 
on  the  relative  size  of  the  dam  (small) ,  and  the  potential  hazard  of  dam 
failure  to  downstream  development  (High).  Due  to  the  small  storage 
(approximately  300  ac-ft)  and  small  dam  height  (12.2  feet)  the  SDF  selected 
was  the  one-half  PMF. 

b.  Results  of  the  Analysis.  Lake  Quinn  was  evaluated  under  near  normal 
operating  conditions.  The  starting  lake  elevation  was  set  at  spillway  crest, 
elevation  1352.  The  emergency  spillway  consists  of  a  1  foot  deep  notch,  66 
feet  in  length,  in  the  center  portion  of  the  dam.  Flood  hydrographs  were 
developed  and  the  following  results  were  obtained: 

Spillway  Capacity  at  Top  of  Dam  200  CFS 

Peak  PMF  Inflow  16,440  CFS 
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The  overtopping  analysis  (using  HEC-1DB)  indicated  that  the 
discharge/storage  capacity  of  Lake  Quinn  can  only  accommodate  3%  of  the  PMF. 
Under  one-half  PMF  conditions,  the  dam  is  overtopped  30  hours  to  a  maximum 
depth  of  5.7  feet.  Since  the  SDF  for  this  dam  is  the  one-half  PMF,  it  can  be 
concluded  that  Lake  Quinn  has  a  high  potential  for  overtopping,  and  thus,  for 
breaching  under  floods  of  less  than  SDF  magnitude. 

Included  in  this  study  was  the  effect  of  two  upstream  structures, 
Robinson  Pond  and  Bronson  Pond.  These  structures  have  been  investigated  in 
the  Dam  Safety  Inspection  program  and  have  the  following  Pennsylvania  DER 
numbers. 


Robinson  Pond  70-64-136 

Bronson  Pond  70-64-42 

Flood  routings  for  their  subareas  were  used  in  this  study  as  shown  in  Appendix 
D  of  this  report. 

The  effect  of  Telshaw  Pond,  also  located  upstream,  was  considered  to  be 
insignificant  for  the  purposes  of  this  analysis. 

To  determine  if  the  spillway  is  seriously  inadequate,  these 
conditions  must  be  met: 

(i)  There  is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 
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(ii)  The  spillway  is  not  capable  of  passing  one-half  PMF  without 


overtopping  the  dam  and  causing  failure. 

(iii)  Dam  failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  of  the  dam  from  that  which 
would  exist  just  before  overtopping  failure. 

Since  Lake  Quinn  meets  the  first  two  conditions,  a  breach 
analysis  was  performed  to  determine  whether  the  third  condition  is  met. 

The  modified  HEC-1  computer  program  was  used  for  the 
breaching  analysis.  The  computer  program  requires  that  the  failure  elevation 
be  given  to  the  model  so  that  failure  may  commence.  It  was  assumed  that  the 
dam  could  withstand  up  to  1.5  feet  of  overtopping  for  short  durations. 
Therefore,  the  water  surface  elevation  selected  to  cause  failure  would  be 
elevation  1354.5. 


Four  breach  models  were  analyzed  under  conditions  that  would 
approximate  1.5  feet  of  overtopping.  The  flood  selected  to  cause  breaching 
was  10%  of  the  PMF.  Of  the  four  plans.  Plan  1  was  a  non-breach  analysis  used 
to  provide  a  means  of  direct  comparison  between  failure  and  non-failure 
conditions  at  downstream  locations  for  the  same  flood  event.  Failure  times  in 
the  three  remaining  plans  ranged  were  0.33  hour  (Plan  2),  1.00  hour  (Plan  3), 
and  2.00  hours  (Plan  4).  Downstream  damage  elevations  and  locations  are  shown 
in  Appendix  D  and  E  of  this  report.  Page  D-12  of  Appendix  D,  provides  peak 
outflows  and  changes  in  stage  at  the  downstream  damage  centers  and  their 
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relationships  between  the  four  plans.  As  indicated  in  the  table,  failure 
conditions  significantly  increase  the  hazard  to  loss  of  life  when  compared  to 
non-failure  conditions.  Breach  geometry  and  location  are  also  discussed  in 


Appendix  D. 

5.6  Spillway  Adequacy 

Under  existing  conditions  Lake  Quinn  can  accommodate  only  3%  of  the 
FMF.  Should  an  event  in  excess  of  this  occur,  the  dam  would  be  overtopped  and 
could  possibly  fail.  Since  the  failure  of  this  dam  could  lead  to  an  increased 
hazard  to  loss  of  life  or  property  damage  at  existing  downstream  residences, 
this  spillway  is  considered  seriously  inadequate. 
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SECTION  6 


STRUCTURAL  STABILITY 

6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 


1.  Embankment .  Visual  observations  of  the  Lake  Quinn  Dam  indicate 
that  the  dam  is  in  fair  condition.  The  dam  is  a  dry  laid  stone  structure  with 
an  overflow  spillway  section  and  a  random  earth  embankment  upstream.  The 
stone  structure  is  7.4  feet  wide,  has  a  10-inch  thick  concrete  cap,  and  has  a 
vertical  downstream  face,  except  on  the  downstream  left  end.  Additional  stone 
for  a  length  of  30  feet  has  been  added  to  the  downstream  face  of  the  dam  at 
the  left  abutment.  It  is  battered  at  a  slope  of  1H:3V.  The  upstream  earth 
embankment  to  the  left  of  the  spillway  has  a  horizontal  crest  8.6  feet  wide 
and  a  vertical  upstream  dry  laid  stone  face  approximately  1.5  feet  high  by  2.5 
feet  wide.  The  embankment  crest  upstream  of  the  spillway  and  right  abutment 
is  at  spillway  elevation  and  slope  away  from  the  stone  structure  at  an  8H:1V 
slope.  Clear  seepage  estimated  at  2  gpm  was  observed  at  the  right  abutment 
contact.  At  the  left  downstream  toe,  stagnant  water  was  observed;  it  appeared 
from  the  vegetation  that  this  area  is  usually  wet.  Inspection  reports  as 
early  as  1938  mentioned  that  seepage  was  observed  at  the  right  abutment  and 
from  the  hillside  at  the  left  abutment. 
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The  base  of  the  dam  and  right  abutment  are  founded  on  bedrock 
of  siltstone  and  shale.  The  left  downstream  abutment  may  have  undergone  some 
minor  settlement  or  movement  in  the  rock  structure  as  evidenced  by  a  crack  in 
a  patch  of  mortar.  Brush  has  been  dumped  on  the  left  downstream  abutment  and 
weeds  are  growing  on  it  which  prohibit  a  thorough  inspection  of  this  area. 

2.  Appurtenant  Structures.  The  spillway  is  an  overflow  section  of 
the  dam,  66  feet  long,  12  inches  deep,  and  7.4  feet  wide.  It  is  capped  by  a 
10-inch  thick  concrete  slab.  Upstream  of  the  spillway  the  earth  embankment 
slopes  away  at  8H  to  IV.  Au  abandoned  sluiceway  2.5  feet  high  by  2  feet  wide 
was  observed  to  exit  near  the  left  abutment.  The  sluiceway  should  be  filled 
and  grouted  to  prevent  a  possible  collapse  as  the  timbers  in  it  are  rotten. 

b.  Design  and  Construction  Data 


1.  Embankment .  There  are  no  known  design  or  construction  data  for 
this  dam.  The  dam  originally  consisted  of  a  vertical  faced  dry  laid  stone 
structure  and  had  no  upstream  embankment.  Timber  planks  were  used  on  the 
upstream  face  for  an  impervious  barrier.  A  few  pictures  dated  from  1915  to 
the  1930's  show  that  large  capstones  were  placed  on  the  crest  of  the  dam  and 
timber  planking  was  placed  on  the  spillway  crest.  Profile,  cross  section  and 
plan  view  sketches  of  the  dam  are  available  for  the  changes  proposed  in  1946, 
some  of  which  have  been  made.  These  sketches  indicated  that  stone  would  be 


placed  against  the  downstream  dam  face  at  a  slope  of  2H:3V;  the  crest  would  be 
capped  with  6  inches  of  concrete;  and  an  upstream  embankment  would  be  added 
with  a  12  foot  horizontal  crest  and  an  upstream  slope  of  2  1/3H:3V. 


1 


2.  Appurtenant  Structures.  No  design  or  construction  data  are 
known  to  exist  other  than  the  rough  sketches  mentioned  above. 

c.  Operating  Records.  There  are  no  records  of  operation. 

d.  Post-Construction  Changes.  Dam  length  was  increased  sometime 
between  1946  and  1965.  An  upstream  earth  embankment  was  added,  and  additional 
stone  was  laid  at  the  left  abutment.  An  upstream  clay  blanket  was  also  added 
in  the  early  70's. 

e.  Seismic  Stability  The  dam  is  located  in  Seismic  Zone  1.  Based  on 
visual  observations,  the  static  stability  of  the  dam  is  considered  to  be 
adequate.  The  seismic  stability  of  the  dam  is  therefore  considered  to  be 
adequate. 
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SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  DAM  ASSESSMENT 

A.  Safety 

The  visual  inspection  and  review  of  available  design  and 
construction  information  indicate  that  Lake  Quinn  Dam  is  in  fair  condition. 
Deficiencies  noted  during  the  inspection  included  the  lack  of  functional 
drawdown  facilities  and  minor  seepage  through  the  masonry  near  the  right 
abutment. 


The  hydrologic  and  hydraulic  computations  indicate  that  the 
combination  of  reservoir  storage  and  spillway  discharge  capacity  will  pass 
only  3  percent  of  the  PMF  without  overtopping  the  dam.  Therefore,  in 
accordance  with  criteria  outlined  and  evaluated  in  Section  5.5b,  the  spillway 
for  Lake  Quinn  Dam  is  considered  to  be  seriously  inadequate,  and  the  dam  is 
judged  to  be  unsafe,  non-emergency. 

B.  Adequacy  of  Information 

The  available  information  contained  in  PennDER  files,  in  conjunction 
with  data  collected  during  the  visual  inspection,  are  considered  to  be 
adequate  for  making  a  reasonable  assessment  of  this  dam. 
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C .  U  r gencv 


The  recommendations  presented  below  should  be  implemented 
immediately. 

D.  Necessity  for  Additional  Studies 

The  results  of  this  inspection  indicate  a  need  for  additional 
studies  to  further  assess  the  adequacy  of  the  spillway  and  develop  necessary 
plans  for  providing  adequate  spillway  capacity. 

7.2  RECOMMENDATIONS 


It  is  recommended  that  the  owner  immediately: 

A.  Retain  a  qualified  professional  engineer  to  perform  a  detailed 
hydrologic  and  hydraulic  study  to  further  assess  the  discharge  capacity  of  the 
spillway  and  develop  remedial  measures  found  necessary  to  provide  adequate 
spillway  capacity.  This  study  should  also  include  development  of  an  adequate 
drawdown  facility  for  the  dam  having  positive  upstream  closure  capability. 

B.  The  existing  sluiceway  should  be  sealed,  unless  rehabilitation  Is 
undertaken. 

C.  The  seepage,  near  the  right  abutment  should  be  monitored  and 
appropriate  remedial  action  taken  should  the  condition  begin  to  worsen 
significantly. 
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D.  Remove  trees  and  brush  from  the  abutments,  and  the  cable  and  wire 
from  the  upstream  face  of  the  dam. 

E.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 

F.  An  operation  and  maintenance  manual  or  plan  should  be  prepared  for 
use  as  a  guide  in  the  operation  of  the  dam  during  normal  and  emergency 
conditions. 

G.  A  schedule  of  regular  inspections  by  a  qualified  engineer  should  be 
developed. 


25 


I 


i 

1 


APPENDIX  A 


CHECKLIST  -  VISUAL  INSPECTION 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
nydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typically 
used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the  reservoir 
to  determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the  reservoir 

to  desired  downstream  locations.  The  results  provide  the  peak  dis¬ 
charge^),  time(s)  of  the  peak  discharge (s) ,  and  the  maximum  stage(s) 
of  each  routed  hydrograph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequence  resulting 
from  an  assumed  structural  failure  (breach)  of  the  dam  is  typically 
performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir. 

c.  Development  of  a  failure  hvdrograph(s)  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hvdrograph(s)  to  desired  downstream 
locations.  The  results  provide  estimates  of  the  peak  discharge(s) , 
time(s)  to  peak  and  maximum  water  surface  elevations  of  failure 
hvdrographs  for  each  location. 
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48 

Y 

0 

0 

0 

1 

1 

49 

Y! 

1 

0 

0 

0 

0 

0 

0 

50 

Y6 

0.07 

0.05 

0.07 

135? 

1380 

4400 

0.0109 

51 

Y7 

100 

1380 

500 

1360 

700 

1353 

705 

1352 

905 

5? 

Y7 

910 

1353 

1200 

1360 

1400 

1380 

53 

K 

0 

6 

0 

0 

0 

0 

1 

0 

0 

54 

Kl 

RUNOFF  FROM  DRAINAGE  AREA  ABOVE  BRONSONS  POND 

55 

M 

1 

1 

2.38 

0 

9.74 

0 

0 

0 

1 

56 

P 

0 

21.5 

111 

123 

133 

147 

57 

T 

0 

0 

0 

0 

0 

0 

1.0 

0.05 

0 

58 

U 

1.85 

0.45 

59 

X 

-1.5 

-0.05 

2 

60 

K  ' 

1 

6 

0 

0 

0 

0 

1 

0 

0 

6! 

Kl 

ROUTING  Wf'S  THRU  BRONSONS  POND 

6? 

Y 

0 

0 

0 

1 

1 

0 

0 

0 

0 

69 

Y1 

1 

0 

0 

0 

0 

0 

-1409 

-1 

0 

64 

Y41 403.1 

1403.2 

1403.6 

1404.0 

1405.0 

1410.0 

1415.0 

1420.0 

65 

Y5 

0 

0.5 

23.0 

95.0 

520.0 

5310.0 

13300.0  23500. o 

66 

$S 

0 

380 

385 

500 

890 

1490 

2320 

67 

$F!3R2.0 

1403.0 

1403.1 

1405.0 

1410.0 

1415.0 

1420.0 

68 

$$1409.0 

6« 

$D1409. 1 

0 

167? 


0 

16?0 


0 

1400 


13?? 

0 

0 

0 


17 


ewi-mo^iai 


j>fsn 

'hz. 


70 

K 

1 

7 

0 

0 

0 

0 

1 

71 

to 

ROUTE  FLOWS  THRU  1ST  DOWNSTREAM  CROSS  SECTION  (BRONSON) 

7? 

Y 

0 

0 

0 

1 

1 

73 

Y1 

1 

0 

0 

0 

0 

0 

0 

74 

Y6 

0.07 

0.05 

0.07 

1393 

1411 

200 

0.0 08 

1393 

190 

1393 

',5 

Y7 

100 

1411 

125 

1405 

136 

1397 

140 

"6 

Y7 

186 

1397 

190 

1402 

230 

1411 

77 

K 

1 

8 

0 

0 

0 

0 

1 

78 

*a 

ROUTE  FLOWS  TWU  2ND  DONNSTRAEN  CROSS  SECTION  (BRONSON) 

79 

Y 

0 

0 

0 

1 

1 

80 

Y1 

1 

0 

0 

0 

0 

0 

0 

81 

Y6 

0.07 

0.05 

0.07 

1368 

1400 

3100 

o.ooe 

82 

Y7 

100 

1400 

200 

1380 

250 

1373 

255 

1368 

285 

1368 

80 

Y7 

290 

1372 

350 

1380 

500 

1400 

34 

K 

1 

9 

0 

0 

0 

0 

1 

85 

to 

ROUTE  FLOWS  TO  t€AD  OF  LAKE  QUINN  (FROM  BRONSON) 

86 

Y 

0 

0 

0 

1 

1 

87 

Yt 

1 

0 

0 

0 

0 

0 

0 

88 

Y6 

0.07 

0.05 

0.07 

1357 

1375 

1000 

0.011 

89 

Y7 

100 

1375 

106 

1369 

240 

1362 

280 

1357 

320 

1357 

90 

Y7 

323 

1359 

340 

1369 

356 

1375 

91 

K 

0 

10 

0 

0 

0 

0 

1 

0 

0 

0 

92 

to 

RUNOFF  FROM 

UNCONTROLLED  DRAINAGE  AREA  WOVE  LAKE  QUIW 

99 

M 

1 

1 

6.86 

0 

9.74 

0 

0 

0 

1 

0 

94 

P 

0 

21.5 

1U 

123 

131 

H* 

95 

T 

0 

0 

0 

0 

0 

0 

1.0 

0.05 

0 

0 

96 

W 

2.35 

0.45 

97 

X 

-1.5 

-0.05 

2 

99 

K 

3 

11 

0 

0 

0 

0 

1 

99 

to 

COMBINE  3  HYDROGRAPHS  AT  LAKE  QUINN 

ROUTE  COMBINED  HYD.  THRU  LAKF 

100 

K 

1 

12 

0 

0 

0 

0 

1 

0 

0 

0 

10! 

to 

ROUTING  XPMF'S  TWU 

LAKE  QUINN 

10? 

Y 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

10? 

Y1 

1 

0 

0 

0 

0 

0 

-1352 

-1 

0 

0 

104 

Y41 352.0 

1353.0 

1354.0 

1355.0 

1356.0 

1357.0 

1358.0 

1359.0 

1360.0 

1370.0 

105 

Y5 

0 

190 

610 

1400 

2480 

3820 

5370 

7170 

9040 

36000 

106 

*S 

0 

190 

305 

445 

610 

810 

1040 

1300 

1600 

1930 

107 

♦E1346.5 

135? 

1353 

1354 

1355 

1356 

1357 

1358 

1359 

1360 

108 

*♦1352.0 

109 

*D1 353.0 

110 

K 

99 

1  PREVIEW  OF  SEQUENCE  OF  STREW  ►ETWORK  CALCULATION? 


RUNOFF  HYDROGRAPH  AT 
ROUTE  HYDROGRWH  TO 
ROUTE  HYDROGRAPH  TO 
ROUTE  HYDROGRWH  TO 
ROUTE  HYDROGRAPH  TO 
ROUTE  HYDROGRAPH  TO 
RUNOFF  HYDROGRAPH  AT 
ROUTE  HYDROGRAPH  TO 
ROUTE  HYDROGRAPH  TO 
ROUTE  HYDROGRAPH  TO 
ROUTE  HYDROGRAPH  TO 
RUNOFF  HYDROGRAPH  AT 
CONB I  IE  3  HYDROGRAPHS  AT 
ROUTE  HYDROGRAPH  TO 
END  OF  fCTWORK 


1 

1 

2 

3 

4 

5 

6 
6 

7 

8 
9 

10 

H 

12 


>>-  i8 


lM. 

2|i2. 


LAKE  Ml W  DAP  DER  NO.  90-64-43 
DAP  SAFTEY  INSPECTION  PROGRAM  12-9-90 
OVERTOPPING  ANALYSIS  ***  PRELIMINARY 


.OB  specification 


NO 

NHR 

NMIN 

1DAY 

IHR 

ININ 

METRC 

1PLT 

IPPT 

NSTAN 

144 

0 

20 

0 

JOPER 

5 

0 

NHT 

0 

0 

LROPT 

0 

0 

TRACE 

0 

0 

-3 

0 

MULTr-PlAN  ANALYSES  TO  BE  PERFORMED 
NPLAN*  I  NRTIO*  6  LPTIO  t 
RT10S*  .01  .10  .20  .30  .50  I. 00 


HWHHW  WWWH  mHHMt  *M-I***44*  HHH4W 


SUB-AREA  RUNOFF  COMPUTATION 

RUNOFF  FROM  DRAINAGE  AREA  ABOVE  ROBINSON  PAP 

I STAR  ICOPP  IEC0N  ITAPE  .PIT  JPRT  INAPE  ISTAGE  1AIJT0 

1  0  0  0  0  0  10  0 


IHYDG  IIJHG 

TAREA 

SN#> 

HYDROGRAPH  DATA 
TRSDA  TRSPC 

RATIO 

ISNOU 

ISAME 

LOCAL 

I  1 

.50 

0.00 

9.74  0.00 

0.000 

0 

1 

0 

SPEE 

RMS 

R6 

PRECIP  DATA 
R12  R24 

R4fi 

P72 

R96 

0.00 

21.50 

111.00 

123.00  133.00 

142.00 

0.00 

0.00 

TRSPC  COMPUTED  BY  THE  PROGRAP  IS  .900 


LOSS  DATA 

LROPT  STRKR  DLTYR  R7I0L  FRA  IN  STAYS  RTW  STRTl  CNSTl  ALSMT  RTIHP 

0  0.00  0.00  1.00  0.00  0.00  1.00  1.00  .05  0.00  0.00 

UNIT  HYDROGRAPH  DATA 
TP*  1,02  CP*  .45  NTA=  0 

RECESSION  DATA 

STRT0=  -1.50  9RCSN*  *.05  RTIOfc  2.00 
APPROttHATE  CLARK  COEFFICIENTS  FROP  GIVEN  SNYDER  CP  AND  TR  ARE  TO  3.3?  AND  R=  4.76  INTERVALS 


UNIT  HYOROGRAPH  27  END-OF -PERIOD  ORDINATES.  LAO  1.03  HOURS,  O'*  .45  VOL*  1.00 
21.  76.  128.  137.  115  .  93  .  75.  61.  49, 

37.  26.  21.  17.  14.  11.  9.  7.  6. 


4. 


2. 


1. 


40. 

C 


>HHHW  HfWHM  WW*W  WWHUW 

HYDROGRAPH  ROUTING 
ROUTING  IMF'S  THRU  ROBINSCW  DAM  AND  SPILLWAY 


I  STAG 

ICOMP 

IEC0N 

ITAPE 

JPLT 

JPRT 

I  NAME 

ISTAGE 

lAtrrn 

1 

1 

0 

0 

0 

0 

1 

0 

0 

GLOSS 

aoss 

AVG 

vSFM* 

IGPT 

IPMP 

LSTR 

0.0 

0.000 

0.00 

i 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AMSKK 

1 

TSK 

ST0R6 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1643. 

-1 

STAGE  1643.00 

1643.50 

1644.20 

1644.50 

1645.00 

1646.00 

1650.00 

1655.00 

flow 

0.00 

12.00 

45.00 

90.00 

390.00 

1570.00 

12030.00 

37000.00 

CAPACITY* 

0. 

150. 

190. 

410. 

666>. 

960. 

ELEVATE 

1628. 

1643, 

1644. 

1650, 

1655. 

1660. 

CREL 

1643.0 

SPVIID 

0.0 

crag  ftph 

0.0  0.0 

FLEV1 

0.0 

frfll  CAPE  A 

0.0  0.0 

FXPl 

0.0 

]  M'-  j 

•  'MWKU>V?'?»OCr  A-rOAA^SiS 
v"V<’  %ii7. 


■■■■■■■  MM.M 

TTTfttrtTt 


♦  IHIHH 

HYDROGRAPH  ROUTING 

DOUNSTRtft*  »-SFrTI:TN  ?3fl  FEFT  FRflN  [LAN  (RnpiVSM) 


ISTA0 

IC0NP 

1FCCN 

I  TAPE 

JPLT 

.IPRT 

INANE 

I  STAR 

I  Ai  m 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  WTO 

0(083 

ROSS 

ftvn 

IRES 

ISANE 

I  OPT 

IPNP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

A«SW 

r 

TSK 

ST0RA 

I SPRAT 

1 

0 

0 

o.ooo 

0.000 

0.000 

0. 

0 

unm  depth  channr  routing 


ON!  11  ON!?!  ON'?)  ELNVT  RNAX  RLNTH  SR 

.0700  .  0500  .  0700  1422.0  1438.0  ?30,  .00900, 


CROSS  SECTION  COORDINATES— STA, REV. STAi REV — ETC 
100.00  IASS. 00  142.00  1430.00  142.00  1425.00  175.00  1422.00  190.00  1422.00 
197.00  1425.00  207.00  1430.00  225.00  1438.00 


storage 

0.00 

.08 

.18 

.31  .47 

.44 

.84 

1.04 

1.31 

1 

57 

1.84 

2.19 

2.53 

2.90  3.30 

3.73 

4.19 

4.47 

5.19 

* 

1') 

notion 

0.00 

33.99 

114.74 

248.45  451.14 

734.24 

1085.4? 

1501.21 

1985.00 

1C 

3142.58 

3840.47 

4440.03 

5504.44  4457.47 

7502.42 

8442.14 

9880.03 

11219.2*. 

12442 

pc 

STAGE 

1422.00 

1422.84 

1423.48 

1424.53  1425.37 

1424.21 

1427.05 

1427.89 

1428.74 

142° 

44 

1430.42 

1431.24 

1432.11 

1432.95  1433.79 

1434.43 

1435.47 

1434.32 

1437.14 

1438 

O' 

E'.ou 

0.00 

33.99 

114.74 

248.45  451.14 

734.24 

1085.43 

1501.?! 

1985.00 

yw 

1  1  * 

RQU 

0.00 

33.99 

114.74 

248.45  <51.14 

734.24 

1085.43 

(501.2! 

1985.00 

2539 

!0 

9142.58 

3840.47 

<440.03 

5504.44  4457.47 

7502.42 

8442.14 

9880.03 

11219.75 

12M2 

89 

|  1 1 1 1 | 

HYDROGRAPH  ROWING 

POUTF  THRU  THE  2ND  DOUNSTREAN  CROSS  SECTION 

(ROBINSON) 

ISTAO  ICOMP 

IECON  I TAPE  JPLT 

.PRT 

INANE  ISTAGf 

IAIITP 

3  1 

0  0  0 

ROUTING  DATA 

0 

1  0 

0 

ROSS 

a  oss  avo 

IRES  ISAHE  I  OPT 

IPHP 

LSTR 

0.0 

0.000  0.00 

1  1  0 

0 

0 

NSTPS  NSTDL 

lag  ANSKY  X 

TSY 

STORA  ISPRAT 

1  0 

0  0.000  0.000 

0.000 

0.  0 

NORNAL  DEPTH  CHAHCl  ROWING 


ON!  1 1  ON!?)  ONf?)  RNVT  FLNAJ  R1  NTH  SR 

.0700  .0500  .0700  1420.0  1438.0  ?70,  .00900 


CROSS  SECTION  COORDINATES— STA.  REV,  STA.RFV— ETC 
100.00  1438.00  140.00  1427.80  180.00  1427.00  192.00  1420.00  202.00  1420.00 
210.00  1427.00  277.00  1433.40  323.00  1438.00 


LMS-  Qo, too 
tOOfcfCTo  CV» Ofe.  15 

P*Ae  ^(ll. 


STORAGE 

0.00 

2.07 

.07 

2.70 

.15 

3.42 

.2*. 

4.21 

.34 

5.08 

.49 

4.03 

.64 

7.04 

.30 

8.P 

1.04 

9.34 

1.5! 

10.47 

OUTFLOW 

0.00 

2389.97 

24.37 

3207.47 

87.08 

<189,79 

179.47 
5344 , 29 

304,94 

4479.83 

445.44 

8203.45 

443.99 
9926. 1 8 

907.47 

11857.A9 

1232.01 

MOO7.?? 

1730.43 

16384.0* 

STAR 

1420,00 

1429,47 

1*20.9*- 
|A30, 42 

14?! .89 
1431. V 

1422.84 

1432.32 

1479  79 
14S-'.  ?A 

14?4.74 

1434.71 

1675.6.9 

143*.  16 

1676.43 

lA34.il 

1627. Sft 
16?7.0* 

1623.  *-s 
1438.00 

ROW 

O.oo 

2389.07 

24.3? 

3207.47 

87.08 

4189,78 

179,47 

5344.29 

304.94 

6479.83 

"i>-ZD 

<45.64 

8203.65 

443.98 

9926.1? 

907.4? 

11857.49 

1232.01 

14007.3? 

1770.43 

14384.0* 

HHHHW 


HYDROGRAPH  ROUTING 


ROUTE  FIOU  THRU  3RD  POUNSTREAN  CROSS  SECTION  (ROBINSON' 


ISTAP 

ICONP 

IECON 

ITAPE 

J5T 

_PRT 

INANE 

I  STATE 

I  AUTO 

4 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  data 

9L0SS 

aoss 

AVG 

IRES 

ISAME 

I0PT 

IPMP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AHSKK 

X 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

NORMAL  DEPTH  CMANNE1  ROUTING 


ONU>  ONI?)  QN<3'  FLNVT  ELNAX  RLNTH  Sa 

.0700  .WOO  .0700  1400.0  1414.0  3200.  .02700 


CR0S8  SECTION  COORD  I  NATES— STA.aEV ,  ST  A .  ELEV— ETC 
100.00  1414.00  120.00  1406.00  170.00  1403.00  175.00  1400.00  178.00  1400.00 
185.00  1405.00  246.00  t406,00  270.00  1414.00 


•-T0RAGE 

o.oo 

6S.S? 

.57 

84.33 

1.46 

103.69 

2.66 

123.62 

4.17 

144.10 

6.66 

165.16 

10.99 

186.77 

17.31 

208.94 

29.68 

231.68 

47.28 

254.98 

oiiTarw 

0.00 

2801.85 

9.81 

3982.01 

35.97 

5355.41 

81.21 

6913.70 

148.82 

8651.27 

25 7.39 
10564.28 

424.36 

12650.10 

676.95 

14906.96 

1096.65 

17333.74 

i8?8.  y 
19°29.R-' 

CTAGE 

1400.00 

1407.37 

1400.74 

1408.11 

1401.47 

1408.84 

1402.21 

1409.58 

1402.95 

1410.32 

1403.68 

1411.05 

1404.42 

1411.79 

1405.16 

1412.58 

1405.8° 

1413.26 

1406.63 

1414.01' 

anu 

0.00 

2801.85 

9.81 

3982.01 

35.97 

5355.41 

81.21 

6913.70 

148.82 

8651.27 

257.39 

10564.28 

424.36 

12650.10 

676.95 

14906.96 

1096.65 

17333.74 

1828.20 

19929.80 

ihihiiii  minim  ihhhmi  nwwm  nmmii 

HYDROGRAPH  ROUTING 

ROUTE  ROMS  TO  HEAD  0E  LAKE  QUINN  (FR0N  ROBINSON) 


1ST  AO 

IC0W> 

IECON 

ITAPE 

JPIT 

•  PRT 

INANE 

ISTAGE 

I  AUTO 

c 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

OIOSS 

aoss 

AVG 

IRES 

ISAHE 

I  OPT 

IP*> 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDt 

LAG 

ANSKK 

X 

TSjr 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

NORMAL  DFPTH  CHANNEL  ROUTING 


0NCI  ONI?)  QNI3I  ELNVT  a  HAT  RLNTH  Sa 

.0700  .0500  .0700  1352.0  1380.0  4400.  .01090 


CROSS  SECTION  COORD  I  NATES— ST  A .  aEV .  STA.  ELEV— ETC 
loo.oo  1380. 00  500.00  1360.00  700.00  1353.00  705.00  1352, 
-510.00  1353.00  1200.00  1360.00  1400.00  1380.00 


STORAGE 

O.oo 

887.53 

31.55 

1025.11 

75.4? 

1169,26 

134.65 

1320.00 

209.24 

1477.32 

mrranw 

0.00 

•09486.0? 

1219.40 

133607,09 

4192.66 

160161.79 

9007.88 

189185.89 

15858.67 

220718.61 

GTAGF 

’.352.00 
i  366.'  74 

1383.47 

T'69.21 

1354.95 

1369.68 

1356.42 

1371.16 

1357.89 

1372.63 

ELCU 

0.00 
108486, 0O 

1219.40 

133607.09 

4192.66 

160161.79 

9007,88 

189185.89 

15858.67 

220718.61 

QovOO 

OvWTOWOGr  AtOMJ\SvS> 
%2- 

00  «05.00  1352.00 


299.18 

1641.22 

403.04 

1811.70 

514.29 

1988.76 

632.12 

2172.40 

756.54 

2362.63 

24945.63 

254801.63 

36846.88 

291478.46 

51453.36 

330793.92 

68427.94 

372793.  fU 

87767.64 
417524. 7T 

1359.37 

1374.11 

1360.84 

1375.58 

1362.32 

1377.05 

1363.79 

1378.5? 

1365.26 

13R0.6T 

24«45.63 

254801,6? 

36846.88 

291478.46 

51453.36 

330793.92 

68427.94 

372793.84 

87767.64 

4175?4.7*. 

IfTlIf 111! 


HtHHW 


sub-area  RijNorr  confutation 

RUNOFF  FROM  DRAINAGE  AREA  ABOVE  BRONSONS  POND 


ISTAO 

6 


ICONP 

0 


IECON 

0 


ITAPE 

0 


JPLT 

0 


JPRT 

0 


rjwr 

l 


ISTAGE 

0 


I  AUTO 
0 


IHYDG  ILHG 

TAREA 

SNAP 

HYDROGRAPH  DATA 
TRSDA  TRSPf 

RATIO 

I  SNOW 

ISANE 

LOCAL 

1  1 

2.3P 

0.00 

9.74  0.00 

0.000 

0 

1 

0 

SPEE 

PNS 

R6 

PRECIP  DATA 
R12  R24 

R48 

R72 

R96 

0,00 

21.50 

111.00 

123.00  133.00 

H2.00 

0.00 

0.00 

TPSf-'  COMPUTED  PV  THE  PROGRAM  IS  .POO 


LROPT 

0 


STRKR 

0.00 


DLTKK 

0.00 


LOSS  DATA 

RTIOL  ERA  IN  STRKS  RTIO*  STRTl 

1.00  0.00  0.00  1. 00  1.00 

LWT  WYPROGRAPH  DATA 
TR=  1.P5  CP=  .45  NTA=  0 


CNSTL 

.05 


ALSNX 

0.00 


RTIHP 

0.00 


RECESSION  DATA 

STRTtfe  -1.50  QRCSN=  -.05  RTIOR^  2.00 
APOROKINATE  CLARK  COEFFICIENTS  FROM  GIVtN  SNYDER  CP  AND  TP  ARE  TO  5.P5  AND  R=  P.91  INTERVALS' 


P. 

3. 


I  WIT  HYDROGRAPH  51  FNIH1F -PER  I  OP  ORDINATES.  LAG= 

372. 
12P. 
42. 
14. 

7.  6.  6.  5.  4. 


1.86  HOURS,  CP=  .45  VOL=  1.00 


24. 

91. 

184. 

278. 

347. 

224. 

200. 

179. 

160. 

143. 

73. 

*5. 

58. 

52. 

47. 

24. 

21. 

19. 

17. 

15. 

352. 

114. 

37. 

12. 

4. 


314. 

102. 

33. 

11. 

4. 


2P1 . 
91. 
30. 
10. 
3. 


251. 

B2. 

27. 

9. 

3. 


mi  mm 
ftftfTTTTW 


fTTTTTTTTT 


tmww 

HYDROGRAPH  ROUTING 
ROUTING  TPNE'S  THRU  BRONSONS  POND 


OIOSS 

0.0 


ISTAO 

ICONP 

IECON 

ITAPE 

JPLT 

.PRT 

INANE 

ISTAGE 

6 

1 

0  0 
ROUTING  DATA 

0 

0 

1 

0 

cross 

AVG 

IRES 

I  SANE 

I  OPT 

IP*5 

LSTR 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

ANSEY 

X 

TSY 

STORA 

I  SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1403. 

-1 

mimm 


I  AUTO 
0 


STAGE  1403.10 

1403.20 

1403.60 

1404.00 

1405.00 

1410.00 

FLOU  0.00 

.50 

23.00 

95.00 

520.00 

5310.00 

rAPATJTY=  0. 

3B0. 

385. 

500. 

890. 

1490. 

2320. 

FLEVATIONr  1382. 

1403. 

1403. 

1405. 

1410. 

1415. 

1420. 

CREl 

1403.0 

SWID 

0.0 

aw  expv 

0.0  0.0 

EIFVL 

0.0 

COOL 

0.0 

CAREA 

0.0 

1415.00 

13300.00 


EXPL 

0.0 


TOPEl 

1403.1 


DAN  DATA 
GOOD  EXPD 

0.0  0.0 


PAMUIP 

0. 


1420.00 
23500. Of' 


A^OAR.'f 


III TTI II* I 


iii » iii i I a 

■ iiiijiiii 


********** 


HYDRO*#*  POirr  INC 

parrf  nnu?  T«Jti  1ST  png^TPFftH  cross  section  (BRONsoni 


ISTflf1 

ICONP 

IECON 

1TW* 

.PIT 

PPT 

INANE 

I  STAGE 

IAirrn 

-9 

1 

0 

0 

0 

0 

1 

0 

0 

POUTING  DATA 

moss 

ROSS 

AVG 

rpes 

ISAI€ 

[OPT 

rw 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

tmv 

T 

TSir 

STPRA 

I  SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

NORMAL  DEPTH  CHANUR  ROUTING 


QN(  | )  ONI?'  0N(3»  Fl(WT  El  HP*  RLNTU  SR 

,070(1  .8506  .0700  13<5?.0  1411.0  ?O0.  .00800 


CROSS  SECTION  rnnPriiWTfS-STA.RFV.STA.RFV— PTC 

100.00  1411.00  125.00  1405.00  136.00  1387.00  140.00  1383.00  180.00  1383.00 
186.00  1387.00  190.00  1402.00  230.00  1411.00 


STORAGE 

0.00 

.18 

.37 

.57 

.78 

1.00 

1.23 

1.47 

1.71 

1.9" 

2.23 

2.52 

2.84 

3.17 

3.54 

3.95 

4.39 

4.87 

5. 38 

*.9^ 

amp.nu 

0.00 

97.40 

308.72 

610.77 

991.07 

1481.42 

2062. 7ft 

2723.72 

3462.41 

4?7"V  4C 

5165.41 

6134.72 

7191.79 

8333.24 

9565.29 

10908.94 

12368.85 

13850. 25 

15658. 5? 

1749C  9? 

STAGE 

1383.00 

1393.95 

1384.88 

1385,84 

1386.78 

1387.74 

1398.68 

1389.63 

1400.58 

] 461 .67 

1402.47 

1403.42 

1404.37 

1405.32 

1406.26 

1407.21 

1408.16 

1409.11 

1410.0* 

1411.66 

FlOU 

0.00 

97.  *0 

308.72 

610.77 

981.07 

1481.42 

2062.78 

2723.72 

3462.41 

4?"”  4e 

5165.41 

6134.72 

7191.78 

8333.24 

9565.28 

10908.94 

12368.85 

13950.25 

15658.5? 

] 749c  90 

■■■■■■■■■■ 
iiiii vv iii 
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■  ■  ■  ■  ■  ■  ■  ■  »  - 
fTTTTTTTTT 

.  . . . 

■■■IIVIIII 

HYDROGRAPH  ROUTING 

ROUTE  ROUS  THRU  2ND  DOUNSTRAEH  CROSS  SECTION  (BRCNSCN) 


1ST AO 

ICONP 

IECON 

ITAPE 

JPLT 

,PRT 

INANF 

1STAGE 

IAUTC 

8 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

OIOSS 

cross 

AVG 

IRES 

ISA* 

I  OPT 

IPNP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

ANSKK 

i 

TSX 

STGRA 

I  SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

NORNAI  DEPTH  CHANNE1  WITTING 


QN(  1 '  0N(2)  0N(3)  EINVT  RNAl  RLNTH  SR  LAls£  QotOO 

.0700  .OVHO  .0700  1368.0  1400.0  3100.  .00800  - 

Ar63*Lv\S,\S 

CROSS  SECTION  COORDINATES— STA,  REV,  STA.  REV — FTC  \M\r  ’ 1  / iZ- 

100.00  1400.00  200.00  1380.00  250.00  1373.00  2^.00  1368.00  285.00  1368.00 
280.00  1372.00  350.00  1380.00  500.00  1400,00 


STORAGE 

o.oo 

124.21 

3.8? 

150.71 

8.10 

179.7? 

13.08 

211.27 

20.34 

245.33 

30.56 

281.9? 

43.74 

321.03 

69,87 
362. 6T 

78.79 

406.8? 

100.24 

453.61 

afTROU 

0.00 

17688.98 

190.22 

22381.18 

607.59 

27775.99 

1237.68 

33910.R7 

2179.82 

40822.46 

3481.38 

48546.66 

5215.69 

57118.60 

7446..  91 
6657?.  79 

10258.71 

76943.0*. 

136A1.1A 

88?A7.A4 

STAGE 

13A8.60 

1384,34 

1369,69 
138A. 59 

1371.37 

1388.21 

1373.05 

1388.88 

1974,74 

1381,58 

1376.4? 

1399.76 

1378.11 

1 394. 05 

1979, "9 
1396.  A  7 

1381.47 

1308.7? 

1383.1* 

llivi.rvi 

nrm 

A  ,(V\ 

1 7688.93 

190, "? 
22381.18 

A6".r8 

27775.99 

129". AP 
39810.9" 

21  "9.9" 
*C8??’4* 

3481,98 
48546 . 65 

I?1c, ‘9 
*7118.66 

"44a. 8! 

6A57?."9 

102*8."! 
"A9|7>  Dc 

1  "AA  1  .  1  * 

88?*:. ai 

N,  ''  3 


*  »  >  ■  inni 
■I IV VT»Tw? 
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HYPROCPAPP  RniTTNT- 

onrrr  Rnuc  to  hfap  of  i  ake  qhinn  (FPOm  paoNsriNt 


1?TA0 

I  pone 

IFOON 

I  TAPE 

iHT 

JPPT 

INAME 

I STAGE 

n 

1 

0  0 

ROUTING  DATA 

0 

0 

1 

0 

ixosf  ros? 

AVO 

IRE? 

ISAHE 

IQPT 

IPTF 

LSTR 

0.0  0.000 

0.00 

1 

4 

0 

0 

0 

NSTPO 

NSTDL 

LAG 

ANSK> 

t 

TSK 

STORA 

I SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

:rFT4  'HANNEL  RIXTIN'T 


ON'  1 »  ON':'  ON'?'  FtNVT  ELfWi  RLNTH  $EL 

.O7**  .0500  ,0W  I3f.0  1375.  p  1000.  .01100 


COTS?  SECTION  C00PD : MATE? — 9TA . ELEV . STA , ELEV — ETC 
100.00  1?75.00  106.00  1369.00  240.00  1362.00  230.00  1357.00  320.00  [3*7.00 
323.00  1350.00  340.00  J  369. 00  356.001375.00 


0.00 
*>1  17 

.37 
-*  00 

2.13 

23.32 

3.43 

34.3? 

5.0^ 

40.07 

6.8! 

45.30 

P.fR 

50.60 

11.27 

55.95 

14.15 

61.44 

17.45 

66,07 

nrrp.ou 

6,fl0 

960*  V 

IIP.  A? 
11302.  ]<•> 

33R0*; 

14504.26 

820.57 

17490.76 

1336.73 

20326.56 

2129.59 

24677.5? 

3132.45 

29720.66 

43p.:.9fi 
33059. 28 

5864.00 

37682.40 

7530.11 

42584.24 

STAGE 

13*7,(10 
136V,  47 

13V. 3* 
1367. 4? 

1358.89 

136P.3T 

1359.84 

1369.32 

1360.79 

1370.26 

1361.74 

1371.21 

1362.68 
1372.1  a 

136.3.67 

1377.1: 

1364.5? 

1 ?74. ft* 

1365.*'- 

1375.0? 

RON 

0.  00 
36.0* .  07 

RS.  jo 

1 130?.  10 

333.3*. 

14504.2A 

320.57 
17490. 7< 

1336,70 

2032a.  V. 

212ft.  59 
24677.5? 

317?. 45 

98720.6* 

43P1.3P 

33059.20 

5864.00 

37682.40 

7500.11 
42584.  '-t 

HHHWI  <444 

SUP-AREA  RUNOFF  CONPlfTATION 

Rl.WFF  ERf*  iWYlNTROLLFr  DRAINAGE  AREA  ABOVE  LAKE  pi  JINN 


<44<44444< 


4<4<44<44< 


I  STA7 

10 

ICOHP 

0 

IEOON  ITAPE 

0  0 

JPLT 

0 

JPPT 

0 

IHYjr.  11 IMT. 

1  ! 

TAPE? 

6.36 

SNAP 

0.00 

HYPROGRAPW  DATA 
TRSDA  TPSPT 
9.74  0.0? 

RATIO 

0.000 

ISNON 

0 

SPEF 

o.or 

PVT 

50 

.p.no 

R6 
III. 00 

PPEOIP  DATA 

PI  2  P24 

123.00  I33.no 

P48 

192.00 

R77 

0.00 

I SAME  L0TAI 


I  OSS  PAT  A 

TWP  PtTVT?  PTir*  FROTN  STRY  -  PRO  PTPT 

0.(W'  0.00  1.00  0.00  0.00  1,00  1,0 

!  NTT  HYPROGPAPVt  [»TA 
TP-  2.3*.  CP=  .4*  NTA;  0 


fVn  A*  SMI  PR  ME 

.0*  0.00  (1.0? 


RECESSION  data 

STPTOr  -r.sn  qrtsn^  -  o*  prort  -  or, 

APWIYINATF  MAPI  rrmjriENTE  FR^  GIVEN  SNYOEP  CP  ANT  TP  APE  TOz  7, *.3  ANP  RRROO  INTfflVAl  < 


(MR 

HYPPOGPAPW  67  ENT-DF -PEP! Op  nppil^TE?. 

LAT.r 

2.3A  HTHP7. 

OPz  4*. 

vmr  j  .0^ 

40. 

148, 

301. 

47f. 

649, 

7R0. 

8 5A. 

856, 

79\ 

7> p 

6A4 . 

607. 

554. 

506. 

<62. 

422. 

38*. 

35  j . 

72! , 

xr 

26?'. 

244. 

2?>o. 

204. 

186, 

170. 

15*. 

14?. 

HP 

108. 

90 

‘00’ 

82. 

7*, 

68. 

62. 

to 

40 

47. 

40. 

36 

37. 

30. 

?8 

6r 

00 

IQ 

17. 

16. 

1*. 

}?. 

♦ 

11. 

in'! 

4  1  • 

p. 

p 

LMt 

»  fOT>  FV‘i  KX6  A.K1  At^c  l ' 

®/\7_ 


tHHWH  »«*«««  HHHHH  **********  HfHtKK 

COMBINE  HYDROGRAPH? 

COMBINE  3  HYDROGRAPHS  AT  LAKE  QUINN  ROUTE  COMBINED  HYP.  THRU  LAKE 


1ST  AO 
II 


ICOMP 

3 


IECON 

0 


ITAPE 

0 


JPLT 

0 


.PRT 

0 


INANE  ISTAGE 
1  0 


I  AUTO 
0 


minim 


ROTTING  Y.PMF'5  THRU 


PLOSS 

0,0 


«IWW4< 

HVDROGRAPH  ROUTING 
LAKF  QIJINN 


tHHWH 


I3TA0 

ICOMP 

IECON 

ITAPE 

JPLT 

JPRT 

INAMF 

ISTAGE 

12 

1 

0  0 
ROUTING  DATA 

0 

0 

1 

0 

ctoss 

m 

IRES 

ISAME 

IOPT 

IPMP 

LSTR 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTP3 

NSTR 

LAG 

AMSKV 

Y 

TSX 

STORA 

ISPRAT 

I 

0 

0 

0.000 

o.ooo 

0.000 

-1352. 

-1 

mmmi 


I  AUTO 
0 


stage  i3f:. 

,00 

1353.00 

1354.00 

1355.00 

1356.00 

1357.00 

1358.00 

1359.00 

1360.00 

1370.00 

R.0U  0, 

,00 

190.00 

610.00 

1400.00 

2490.00 

3920.00 

5370.00 

7170.00 

9040.00 

36000.00 

CAPACITY: 

0. 

190. 

305. 

445. 

610. 

910. 

1040. 

1300. 

1600. 

1930. 

ELEVATION= 

1347. 

135.2. 

1353. 

1354, 

1355. 

1356. 

1357. 

1359. 

1350. 

I960. 

GRP 

SPUIP 

coon  Etpy 

aEVL 

COOL 

CARE  A 

EYPL 

1352.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

DAM 


TOPEl 

COQP 

"  0  DAMWIP 

1353,0 

1 

0. 

STATION 

i;. 

PLAN  RATIO  : 

:  _AVC.S  O.Q'UM 
'  AjJNi^SaL 

%z. 


i 


X.  ^  d 
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PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SOUARE  HUES  (SOUARE  KILOMETERS' 


PATIOS  APPLIED  TO  FLOWS 


OPERATION 

STATION 

AREA 

PLAN 

RATIO  1 
.01 

RATIO  2 
,10 

RATIO  3 
.20 

RATIO  4 
.30 

RATIO  5 
.50 

RATIO  6 
1.00 

HYDROGRAPH  AT 

1 

.50 

1 

14. 

139. 

276. 

414. 

690. 

1390. 

( 

1.29) 

( 

.39)1 

3.91)1 

7.81)1 

11.72)1 

19.54)1 

39.07) ( 

ROUTED  TO 

1 

.50 

1 

3. 

42. 

188. 

332. 

638. 

1303. 

( 

1.29) 

( 

,08)( 

1.20)1 

5.32H 

9.41)1 

18.06)1 

36..99H 

ROUTED  TO 

A 

L. 

.50 

1 

3. 

42. 

189. 

333. 

639. 

1302. 

1 

1.29) 

1 

.08H 

1.20)1 

5.34)1 

9.43)1 

18.09)1 

36.86)1 

ROUTFD  TO 

3 

.50 

1 

3. 

42. 

188. 

333. 

639. 

1301. 

( 

1.291 

1 

.09H 

1.20H 

5.33)  ( 

9.44)1 

13.09)1 

36.83)1 

ROUTED  TO 

4 

.50 

1 

3. 

42. 

185. 

326. 

617. 

1267. 

( 

1.29) 

1 

.09)  ( 

1.19)1 

5.23)1 

9.23H 

17.49)1 

35.87)1 

ROUTED  TO 

c 

.50 

1 

3. 

42. 

190. 

320. 

603. 

1241. 

'( 

1.29) 

( 

.09)  ( 

1.19) ( 

5.11)1 

9.07)1 

17.09)1 

35.14)1 

HYDROOPAPH  AT 

6 

2.39 

1 

44. 

442. 

RR4. 

1326. 

2210. 

4420. 

( 

6.16) 

( 

1.25K 

12.51)1 

25.03)1 

37.54)1 

62.57)1 

125.15)1 

ROUTFD  TO 

6 

2.3* 

1 

11. 

358. 

781. 

1199. 

2009. 

4019. 

( 

6.16) 

( 

.32H 

10.13M 

22.12)1 

33.92)1 

56.85’)  l 

113.79)1 

ROUTFD  TO 

7 

2.39 

1 

11. 

359. 

780. 

1198. 

2009. 

4018. 

( 

6. 161 

( 

.32)1 

10.13H 

22.09)1 

33.92)1 

56.87)1 

113.78)1 

ROUTFD  TO 

9 

?.3R 

1 

11. 

359. 

781. 

1196. 

2007. 

4017. 

( 

A.  16) 

( 

.32H 

10.13)1 

22.10)1 

33.88)1 

56.82H 

1 13.75H 

ROUTFD  TO 

9 

2.39 

1 

11. 

358. 

781. 

1196. 

2006. 

4017. 

1 

6.16) 

( 

.32)  < 

10.13)1 

22.12H 

33.87)1 

56.31K 

113.74)1 

HYDROOPAPH  AT 

10 

6.36 

1 

114, 

1137. 

2273. 

3410. 

5683. 

11366. 

( 

17.77) 

( 

3.22H 

32.19)1 

64.37)1 

96.56)1 

160.93)1 

321.85)1 

3  rOMBINEP 

11 

9.74 

1 

119. 

1485. 

3162. 

4872. 

8206. 

16439. 

( 

25.23) 

1 

3.37) ( 

42.04)1 

89.54)1 

137.96)1 

232.36)1 

465.49)1 

ROUTED  TO 

1? 

9.74 

1 

63. 

1094. 

2484. 

3909. 

6669. 

140M. 

( 

25.23) 

1 

1.79) ( 

30.99M 

70.33)1 

110.53)1 

188.86)1 

398.24)1 

-  ?.£> 


LT  6- 


£ o  'UO 

"YAWT&V’Pl/Otr  A [DIMES' 

r*  \c 


i 


^auMflUaaiiiaiiii 


3<I1MARV  f  SAFF~v  an^vci 


Pi.  AN  1 


INITIAL  VAIUF  SPILLWAY  OREST  TOP  fs  DAN 


FIFVATION 

1543.00' 

1547.00 

1644.20 

STORAGE 

150. 

150. 

190. 

oi.rm.ou 

0. 

0. 

45. 

ratio 

NflKlfd** 

haxihnm 

MAXIHUH 

MAXIMUM 

DURATION 

TINF  OF 

IT 

RESERVOIR 

DEPTH 

STORAGE 

OLfTaOU 

OVER  TOP 

NAT  oijraou 

PME 

U.S.ELFV 

OVER  PAN 

AC-fT 

HOURS 

HOURS 

.01 

1540.10 

0.00 

154, 

3. 

0.00 

44.57 

.10 

1544.14 

0.00 

133. 

42. 

0.00 

44.00 

.20 

1 544 . 55. 

.45 

20ft. 

IRft. 

7.57 

42.33 

.  30 

1544.00 

.70 

217. 

332. 

ft. 57 

41.57 

.50 

1545.21 

1.01 

223. 

57ft. 

3.57 

41.00 

1.00 

1545.77 

1.57 

250. 

1703. 

11.33 

41.00 

PE  AN  1 

STATION 

2 

NAKINUH 

MAXIKIM 

TINE 

RATIO 

aOU.CFS 

STAGE.FT 

HOLRS 

.01 

3. 

1522.1 
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0.00 

1 

1 

0 

0 

0 

NSTPF 

NFTDL 

LAG 

AMSKK 

X 

TSK 

STORA  I SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0.  0 

NORMA.  DEPTH  rH6NNF'  ROUTINO 


DU'\)  ONI?'  0N(®>  EINVT  a  MAI  PLMTH  Fa 

,o7no  .0500  ,f)7oo  1340. 0  I35R.0  too,  .oinoo 


CROSS  SECTION  mnRPlNATE5--FTA.aEV.STA.aEV— etc 


100.00  1358.00 
2A5.0O  1344.00 

115.00 

23A.00 

1344.00  157.00  1343.00 
1351.00  308.00  1358.00 

1A3.00  1340. 

00  253.00 

1340.00 

"USAGE 

O.M 

7.09 

.20 

3.37 

.41 

3.7A 

.A3 

4.15 

.89 

4.5A 

1.22 

4.97 

1.5A 

5.39 

1.90 

5.82 

2.2A 

A.2A 

2.62 

6.71 

y  nri  ou 

0.00 
14733. 7p 

?4A.A7 

17595.8.V 

788.  RA 
20A78.93 

15A2.97 
23979. 8A 

2581.A4 

27497.20 

3942.97 

31229.09 

5A03.00 

35174.10 

7523. 7A 
39331.19 

9A®1 . A5 
43A99.55 

120®-’.?® 
48278. L5 

7’ AGE 

1340.00 

1 749. 47 

1340.95 

1350.4? 

1341.89 

1351.37 

1342.84 

1352.3? 

1343.79 

1353.2A 

1344.74 

1354.21 

1345. AS 
1355. 1A 

134A.A3 

135A.11 

13*7.58 

1357.05 

1348,53 

1358,00 

aou 

0.00 

14733.78 

«H<mw 

24A.A7 

17595. 8 A 

1 

7R8.8A 

20A78.93 

iiiimim 

15A2.97 
23979. 8A 

1 1  |  1 1 

2581.  A4 
27497.20 

3942.97 

31229.08 

MtHHW 

5A03.00 

35174.10 

-»  ) 

7523. 7A 
39331.19 

LUAUJLAll 

9A91.A5 

43A99.55 

1209'. ?9 
48278. Ar 

hydrograph  pouting 

route  pious  thru  ?nd  pounftream  cross  section  iquinni 


fFTAO 

14 


I  COMP 

1 


IECON 

0 


ITAPE 

0 


vPLT 

0 


JPRT 

0 


INAMF 

1 


IFTAOF 

n 


lAi.rro 

o 


ALL  PLANS  HAVE  SAME 
ROUTING  DATA 


acres 

aoss 

AW 

IRES 

ISAME 

I  OPT 

IPMP 

LFTP 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NFTPS 

NSTW 

LOG 

AMSKK 

X 

TSK 

STCPO  I SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

0.  0 

NflfiMA'  DEPTH  CHANNP.  ROUTING 


ONI  1  >  ONI?)  QNI3I  aNV1,  a  MAI  R1.NTH  Fa 

.0700  .0500  .0700  1319.0  1339.0  3900.  00540 


CROSS  SECTION  rnnPDINATEF— STA.aa.STA.ELEV— fTC 

100.00  1339.00  up. oo  1332.00  193.00  !3?9.00  218.00  1319.00  258.00  1319.00 
2A8.00  1329.00  278.00  1338.00  282.00  1337.00 


LAjSfc.  (^OiOiO 


TJa  Y-  ^ 


io 


mrnmm 


^mumtumsa 


n DPAGf 

0.00 

3.94 

8,23 

12.87 

17.8A 

23.1® 

28.87 

34.90 

*1.27 

*■’.99  ; 

55.13 

63,14 

7?]  08 

81.99 

®2.96 

105.01 

118.13 

132.33 

147.5® 

1A4.07  j 

•«,Tr-  hj 

o.oo 

9A.05 

307.9? 

A1?.'9 

1003.21 

ir.js 

2034.2® 

2A74.55 

3399.24 

*210.1?  i 

ci99.n-- 

S7.sa.3-> 

7AA1.17 

908', r 

10650.38 

123AA.5? 

14242. ?? 

’A2R5.50 

18504 . 02 

20891,90 

'TAfiE 

ppno 

1 7?0.05 

1321.11 

JT'*'  <1 

1329.;' 

1324.2A 

la*.  32 

1 ®?A. 37 

13". 4? 

1328.47 

1329.53 

1330.58 

1 331  .  A  " 

13327  68 

1333.74 

1334.79 

1335^ 84 

1336. 8® 

1337.95 

1®3®.0G  | 

a  nu 

o.on 

9A.05 

307.92 

612.59 

1001.?: 

14^7.28 

2034.2® 

2674.55 

3399.54 

4210.1?  1, 

5193.03 

A3AA.  33 

7AA1.17 

908*. .  35 

1 0650. re 

12366.5? 

14242.22 

1A?85,cpO 

18504.0? 

20891.99  ]1 

2 


mm»H«  m«WHf  hihihh  hhwui  hwhww 

HYDROGRAPH  Rd.rriNG 


ROUTF  aOWS  THRU  3RD  CROSS  SECTION  (OJINN) 


I  STAG 

ICOHP 

IECON 

ITAPE 

JPLT 

JPRT 

INAPE 

I  ST  AGE 

15 

1 

0  0  0 

ALL  aWS  HAVE  SAME 
ROLLING  DATA 

0 

1 

0 

OIOSS 

aoss 

AW 

TRES 

ISAAE 

IOPT 

IPMP 

LSTP 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

lag 

AMSKK 

X 

TSK 

STORA 

ISPRAT 

NORMAL  DEPTH  OWNNa  POUTING 

I 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

qnm>  oni 2>  mv  awT  aw  rlnth  sa 

.0700  .0500  .0700  1230.0  1245.0  10500.  .00050 


CROSS  SECTION  COORDINATES— STA.aEV. STfl, aEV— ETC 
100.00  1245.00  150.00  1237.00  202.00  1234.00  205.00  1230.00  245.00  1230.00 
240.00  1235.00  2S2.00  1238.40  325.00  1245.00 


STORAGE 

0.00 

101.16 

7.69 

123.69 

15.55 

149.67 

23.58 

177.99 

31.77 

208.54 

40.13 

241.31 

48.65 

276.32 

57.65 

313.56 

68.35 

353.04 

82.70 

394.74 

OUTFLOW 

0.00 

3514.16 

73.27 

4306.9S 

230.22 

5249.17 

448.28 

6334.72 

717.92 

7559.33 

1033.32 

8927.16 

1390.45 

10442.82 

1800.49 

12111.15 

2277.55 

13937.07 

2844.98 

15925.54 

STAGE 

1230.00 

1237.89 

1230.79 

1238.68 

1231.53 

1239.47 

1232.37 

1240.26 

1233.16 

1241.05 

1233.95 

1241.84 

1234.74 

1242.63 

1235.53 

1243.4? 

1236.32 

1244.21 

1237.11 

1245.00 

aou 

0.00 

3514.16 

73.27 

4306.98 

230.22 

5249.17 

448.28 

6334.72 

717.92 

7559.33 

1033.32 

8927.16 

1390.45 

10442.8? 

1800.49 

12111.15 

2277.55 

13937.07 

2844.98 

15925.54 

1 


m  »  w  a  a  a  m  jtjt  M 
VlViirvi  «  ■  ■ 


fTITTf »» 


HIHH  1  I  I 
TTTTTTTTTT 


HIHWt 


PEAK  aOU  AND  STORAGE  (END  OF  PERIOD)  SUMMARY  FDR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
aOHS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 


I 

i 

1 


OPERATION  STATION 

AREA 

PLAN 

RATIO  1 

.10 

HvpROGRAPH  AT  1 

.50 

1 

138. 

( 

1.29) 

( 

3.91H 

2 

138. 

( 

3.91)1 

3 

138. 

( 

3.91K 

4 

138. 

( 

3.91X 

ROUTED  TO  1 

.50 

1 

42. 

( 

1.29) 

( 

1.20)  ( 

2 

42. 

( 

1.20) f 

3 

42. 

( 

1.20)  ( 

4 

42. 

( 

I.20K 

RATIOS  APPLIED  TO  a OHS 


'3  ' 


.-M  .L  O  j  dL 

Aa\ 


II  UNliiMM— MW <» V  n  rilir  ■ 


1 


f 


ROH~r  v 

.50 

1 

42. 

routed  to 

9  2.30 

1 

75R. 

1.29) 

( 

1.20M 

1  A. 14) 

{ 

io.  nx 

2 

42. 

L 

358. 

( 

1.20) ( 

( 

10.13)1 

3 

42. 

3 

358. 

( 

1.20)1 

( 

10.13H 

4 

42. 

4 

358. 

( 

1.20)1 

( 

10.13)1 

ROUTED  TO 

3 

.50 

1 

42. 

HYDROGRAPH  AT 

10  6.84 

t 

1137. 

( 

1.29) 

( 

1.20) ( 

1  17.77) 

1 

32.19)1 

2 

42. 

2 

1137. 

( 

1.20)1 

( 

32.19K 

0 

42. 

3 

1137. 

( 

1.20H 

( 

32.19)1 

4 

42. 

4 

1137. 

( 

1.20)1 

( 

32.19)1 

POUTED  TO 

4 

.50 

1 

42. 

3  COMBINED 

1 

1.29) 

1 

1.19)1 

2 

42. 

1 

1.19)1 

3 

42. 

( 

1.19)1 

4 

42. 

( 

1.19)1 

ROUTED  TO 

c 

.50 

1 

42. 

ROUTED  TO 

1 

1.29) 

1 

1.19)1 

2 

42. 

( 

1.19K 

3 

42. 

( 

1.19)1 

4 

42. 

( 

1.19)1 

HYDROGRAPH  AT 

4 

2.38 

1 

442. 

ROUTED  TO 

1 

6.16) 

( 

12.51)1 

2 

442. 

1 

12.51'! 

3 

442. 

( 

12.5D1 

4 

442. 

1 

12.51X 

ROUTED  TO 

6 

2.38 

1 

358. 

ROUTED  TO 

1 

6.16) 

1 

10.13)1 

2 

358. 

1 

10.13)1 

3 

358. 

1 

10.13)1 

4 

358. 

( 

10.13)1 

POI.TTFD  TO 

7 

2.38 

1 

358. 

ROUTED  TO 

1 

6.16) 

( 

10.13)1 

2 

358. 

1 

10.13)1 

3 

358. 

1 

10.13)1 

4 

358. 

( 

10.13)1 

ROUTED  TO 

8 

2.38 

1 

358. 

( 

6.16) 

1 

10.13)1 

2 

358. 

1 

10.13)1 

3 

358. 

( 

10.13)1 

4 

358. 

1 

10.13)1 

11 

9.74 

1 

1485. 

1 

25..  23) 

1 

42.04)i 

2 

1485. 

1 

42.04 )( 

3 

1485. 

1 

42.04)1 

4 

1485. 

1 

42.041' 

12 

9.74 

1 

1094. 

( 

25.23) 

1 

30.99X 

2 

7794. 

1 

220.71)1 

3 

6793. 

1 

192.35'! 

4 

5559. 

1 

157.42>' 

13 

9.74 

1 

1095. 

1 

25.23) 

1 

31.00)1 

2 

7690. 

( 

217,7*) 1 

3 

6770. 

1 

191.71 »( 

4 

5553. 

( 

157.23)1 

14 

9.74 

1 

1095. 

1 

25.23) 

1 

30.99)1 

2 

7606. 

( 

215.38'! 

3 

6170. 

( 

174. ROM 

4 

5277. 

( 

149. 44M 

15 

9.74 

1 

1090. 

1 

25.23) 

1 

30.8f»( 

2 

5860. 

1 

165.94)1 

3 

5216. 

f 

147.71)1 

4 

4604. 

( 

130.37)1 

.  /\V  c 

O  tuu 

>.  ACM 

Ac*JM_V 

>  /\o 


SUMMARY  OF  DAM  SAFETY  AIW.YSIS 


PLAN 


PLAN 


PLAN 


PLAN 


INITIAL  VALLE 

SPILLWAY  CREST  TOP  OF  DAM 

ELEVATION 

1643.00 

1643.00 

1644.20 

STORAGE 

150. 

150. 

190. 

OUTFLOW 

0. 

0. 

45. 

RATIO 

MAXIMUM 

MAXIMUM  MAXIMUM 

MAXIMUM 

DURATION 

TI*  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

PW 

W.S.REV 

OVER  DAM  AC -FT 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1644.14 

0.00  1C*. 

42. 

0.00 

44.00 

0.00 

INITIAL  VALUE 

SPILLWAY  CREST  TOP  OF  DAM 

ELEVATION 

1643.00 

1643.00 

1644.20 

STORAGE 

150. 

150. 

190. 

OUTFLOW 

0. 

0. 

45. 

RATIO 

MAXIMUM 

MAXIMUM  MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

PMF 

W.S.ELEV 

OVER  DAM  AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1644.14 

0.00  188. 

42. 

0.00 

44.00 

0.00 

ELEVATION 

STORAGE 


INITIAL  VALUE 
1643. 00 
150. 


SPILLWAY  crest 
1643.00 
150. 


TOP  OF  DAM 
1644.20 
IPO. 


OUTFLOW 

0. 

0. 

45. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

Tilt  OF 

TIME  CF 

CF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

PMF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1644.14 

0.00 

188. 

42. 

0.00 

44.00 

0.00 

INITIAL  VALUE 

SPILLWAY  CREST  TOP  OF  DAM 

ELEVATION 

1643.00 

1643.00 

1644.20 

STORAGE 

150. 

150. 

190. 

OUTFLOW 

0. 

0. 

45. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

PMF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1644.14 

0.00 

If*. 

42. 

0.00 

44.00 

0.00 

PLAN  1 

STATION 

2 

PLAN  1  STATION 

3 

MAXIMUM 

MAX  HIM 

TIME 

MAXIMUM 

MAXIMUM 

TIME 

RA'IO 

FLOW. CFS 

STAGE. FT 

HOURS 

RATIO 

FLOW, CFS 

STAGE. FT 

HOURS 

.10 

42. 

1622.9 

44.00 

.10 

42. 

1621.2 

44.00 

PLAN  2 

STATION 

2 

PLAN  2  STATION 

3 

MAXIMUM 

HAXINJM 

TIME 

MAXIMUM 

MAXIMUM 

TIME 

RATIO 

FLOW. CFS 

STAGE, FT 

HOURS 

RATIO 

FLOW, CFS 

STAGE, FT 

HOUR0 

.10 

42. 

1622.9 

44.00 

.10 

42. 

1621.2 

44.00 

PLAN  3 

STATION 

2 

PLAN  3  STATION 

3 

HATM.M 

MAXIMUM 

TIME 

MAXIMUM 

MAXIMUM 

TIHF 

RATIO 

FLOW. CFS 

STAGE, FT 

HOURS 

RATIO 

aow.CFs 

STAGE. FT 

HOURS 

.10 

42. 

1622.9 

44.00 

.IP 

42. 

1621.2 

44.00 

PLAN  4 

STATION 

2 

PLAN  4  STATIC* 

3 

MAXIMUM 

MAXIMUM 

Tilt 

NAXIUM 

MAX  HI  M 

TIME 

RATIO 

FLOW. CFS 

STAGE. FT 

HOURS 

RATIO 

FLOW, CFS 

STAGE. FT 

HOURS 

I^K'rAcH 

.10 

42. 

1622.9 

44,00  >35  .10 

42. 

1621.2 

44.00 

PLAN  I 


station 


s 


PLAN  1 


1TATI0N 


PLAN  1 


PLAN  2 


«a(  i 


PLAN  * 


RATI'' 

NAYTMIN 

Fi.OU.OFS 

HAYIMH 
STAGE. FT 

TINE 

H0L4RS 

.10 

42. 

1401.6 

44.33 

plan  : 

STATION 

4 

RATIO 

HAYIWIN 

FIOU.CFS 

HAYmtl 

STAGE. FT 

TINE 

HOURS 

.10 

42. 

1401. A 

44.33 

PI  AN  0  STATION  4 


RATIO 

HAYINIH 

FLOU.OFS 

HAYJNIIH 

STAGE. FT 

TINF 

HOURS 

.10 

42. 

1401.6 

44.33 

PLAN  4 

STATION 

4 

-ATIO 

HAYING 

ROU.CES 

HAY  I  MW 
STAGE. FT 

TIME 

HOURS 

.10 

42. 

1401.6 

44.33 

RATIO 

NAY  I  MU 

FIOU.CFS 

NAYJNir 

STAGE, FT 

T1NF 

hours 

.10 

42. 

13c.2.1 

44.67 

PLAN  2 

STATION 

5 

RATIO 

NAY  mu 

FIOU.CFS 

HAYJWM 

STAGE, FT 

TINF 

HOURS 

.10 

42. 

1352. 1 

44.67 

PLAN  3  STATION 


NAYIHI.H 

RAT 1 0  FLOU.OFS 

HAY!  HI  H 
ST AGE- FT 

T’HF 

HT»iR- 

.10 

42. 

1352.1 

44.  h? 

PLAN  4 

STATION 

5 

NAY  mu 

RATIO  FLOU.OFS 

nay  mu 

STAGE, FT 

TINF 

HOUR' 

.10 

42. 

1352.1 

44.67 

SUMARY  OF  PAN  SAFETY  ANALYSIS 


INITIAL  VALUF  SPILLWAY  OREST  TOP  OF  PAN 


elevation 

1403.00 

1403.00 

1403.10 

STORAGE 

3fi0. 

380. 

385.. 

\ 

OLITFLOU 

0. 

0. 

0. 

RATIO 

HAYINJH 

HAYIHUH  HAYIHUN 

HAYIHUN 

DURATION 

TINE  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTFLOW 

OVER  TOP 

HAY  OUTFLOW 

FAILURE 

PNF 

W.S.ELEV 

OVER  PAN  AC-fT 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1404,62 

1.52  477. 

358. 

31.33 

43.33 

0.00 

INITIAL  VALUF 

SPILLWAY  CREST  TOP  OF  PAH 

ELEVATION 

1403.00 

1403.00 

1403.10 

STORAGE 

380. 

380. 

385. 

OUTROU 

0. 

0. 

0. 

RATIO 

HAYIMLH 

HAYIMIH  HAY  INLH 

HAYIHUH 

DURATION 

TIME  OF 

TIMF  OF 

r  E  ,)0r  o^> 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTFLOW 

OVER  TOP 

HAY  OUTFLOW 

FAJUlRf 

PMF 

U.S.EIFV 

OVER  DAN  AC-FT 

CFS 

HOURS 

HOURS 

hour1 

.10 

1404.62 

1.52  477. 

358. 

31.33 

43.33 

0.00 

INITIAL  VALUE  SPILLWAY  CREST  TOP  OF  PAN 


elfvatjon 

1403.00 

1403.00 

1403.10 

STORAGE 

380. 

380. 

385. 

OUTROU 

0. 

0. 

0. 

RATIO 

HAYmtl 

MAY IHLH  HAYIHUH 

HAY1HU1 

PURAT10N 

THE  OF 

TINF  OF 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTROU 

OVER  TOP 

NAY  OUTROU 

FAR  "PR 

PNF 

W.S.ELEV 

OVER  PAH  AC-FT 

CES 

HOURS 

HOURS 

HOP 

.10 

1404.62 

1.52  477. 

358. 

31.33 

43.33 

O.A 

INITIAL  VAUE 

SP11I  WAY  CREST  TOP  OF  PAH 

LAf.fl  Ohio/ o 

ELEVATION 

STORAGE 

1403.00 

ORO. 

1403.00 

380. 

1403.10 

38“., 

OUTROU 

0. 

0. 

0. 

P*  3/10 

RATIO 

NAYIMH 

HAY!  HIM  HAYIMH 

HAYIMM 

DURATION 

TINE  OF 

T1HE  OF 

OF 

RESERVOIR 

STORAT.F 

OUTROw 

(AFP  top 

NAY  OUTROU 

FAI1IIPF 

P** 

W.S.fLFV 

PV FP  PAN  AG -FT 

CFS 

HOUR- 

Hfiur 

H0I4RS 

.10 

1404.6? 

1.5?  477. 

358. 

31.33 

43.33 

0.00 

PLAN  1  STATION  7 


RATIO 

NAHUM 

rcw.cfs 

MAXIMUM 
STAGE .FT 

TINE 

HOURS 

.10 

358. 

1395.0 

43.33 

PLAN  2 

STATION 

7 

RATIO 

NAXIffM 

ROU.CFS 

NAHUM 

STAGE. FT 

TIME 

HOURS 

.10 

358. 

1395.0 

43.33 

PLAN  3  STATION  7 


MAXTHtM 

MAXIMUM 

Tiff 

RATIO 

RCW.OFS 

STAGE, FT 

HOURS 

.10 

358. 

1395.0 

43.33 

PLAN  4  STATION  7 


RATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 
STAGE. FT 

Tiff 

HOURS 

.10 

358. 

1395.0 

43.33 

PLAN  1 

STATION 

8 

PATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 
STAGE,  FT 

TIME 

HOLDS 

.10 

358. 

1370.4 

43.33 

PLAN  2 

STATION 

8 

RATIO 

MAXIMUM 

ROU.CFS 

NAXIffM 

STAGE. FT 

TIME 

HOURS 

,  trt 

358. 

1370.4 

43,33 

PLAN  3  STATION  S 


RATIO 

MAXIMUM 

ROU.CFS 

MAXfNIM 

STAGF.FT 

Trff 

HOURS 

.10 

358. 

1370.4 

43.33 

PLAN  4 

STATION 

8 

RATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 
STAGE, FT 

Tiff 

HOURS 

.10 

358. 

1370.4 

43.33 

PLAN  1 

STATION 

9 

RATIO 

MAX  HIM 

ROU.CFS 

MAXIMUM 
STAGE. FT 

Tiff 

HORS 

.10 

358. 

1358.8 

43.33 

RAN  2 

STATION 

9 

RATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 
STAGE, FT 

TIME 

HORS 

.10 

358. 

1358.8 

43.33 

PLAN  3 

STATION 

9 

RATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 
STAGE. FT 

TIME 

HOURS 

.10 

358. 

1358.8 

43.33 

RAN  4 

STATION 

9 

RATIO 

MAXIMUM 

ROU.CFS 

MAXIMUM 

STAGE, FT 

TIME 

HORS 

.10 

358. 

1358.8 

43.33 

SUMMARY  Cf  DAM  SAFETY  ANALYSIS 


PI.  AN  1 


PLAN  2 


INITIAL  VALUE 

SPIILMAY  CREST  TOP  T  DAM 

elevation 

1353,00 

135,2.00 

1353.00 

STORAGE 

305, 

190. 

305. 

OUTROU 

190. 

0, 

190. 

RATIO 

MAXIMUM 

MAXIMUM  MAXIMUM 

MAXIMUM 

DURATION 

TIME  T 

TIME  OF 

OF 

RESERVOIR 

DEPTH  STORAGE 

OUTRCW 

OVER  TOP 

MAX  OUTRCW 

FAILURE 

PMF 

U.S.ELEV 

OVER  DAM  AC-ET 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1354.61 

1.61  546. 

1094. 

9.00 

44.67 

0.00 

INITIAL  VALUE 

SPILLUAY  CREST  TOP  T  DAM 

ELEVATION 

1353.00 

1352.00 

1353.00 

STORAGE 

305. 

190. 

305. 

OUTFLOW 

190. 

0. 

190. 

RATIO 

MAXIMUM 

MAXIMUM  MAXIMUM 

MAXIMUM 

DURATION 

Tiff  T 

TIME  OF 

IT 

RESERVOIR 

DEPTH  STORAGE 

OUTRCW 

OYER  TOP 

MAX  OUTRCW 

FAILURE 

Pff 

U.S.ELEV 

OVER  PAM  AC-ET 

CFS 

HOURS 

HOURS 

HOURS 

.10 

1354.53 

1.53  533. 

7794. 

5.33 

44,00 

43.67 

j  '  At'V- 


,  A v.'c.  ij  jiLUJ 

*,«  %o 


-0-31 


* 


RAN  7  .  INITIAL  VALUE  SPILLWAY  C9f9T  TOP  OF  DAN 


FlEVfiT!ON 

1353. Of  i 

1352.00 

[353.00 

storage 

305. 

190. 

305. 

OIITR.OU 

190. 

0. 

j90. 

u/Y tX- 

.  J’U'F  0- 

RATIO 

NAJIW.il 

HAJMR  HAJMR 

NAXIMUN 

DURATION 

TINE  OF 

TINE  T  V 

Of 

RESERVOIR 

DEPTH  STORAOf 

OUTFLOW 

OVER  TOP 

NAJ  OUTFLOW 

FAIU*}C  r 

m 

W.S.ELFV 

OVER  DAN  AC -FT 

CES 

HOURS 

HOURS. 

HOUR*  / 

.10 

1354.54 

1.54  535. 

6793. 

5.67 

44.67 

43.  r 

INITIAL  VALLE 

SPILLWAY  CREPT  TOP  CF  DAN 

ELFVATION 

1353.00 

1352.00 

1353.00 

STORAGE 

305. 

190, 

305. 

\ 

OUTFLOW 

190. 

0. 

190. 

1 

RATIO 

NAJMR 

HAJMR  HAJMR 

NAJ  MR 

ORATION 

TINE  OF 

TINF 

OF 

RESERVOIR 

DEPTH  S  'DR AGE 

CUTROU 

OVER  T~ 

NAJ  OUTFLOW 

FAIU'P  ; 

PHF 

W.S.ELFV 

OVER  DAN  AC -FT 

CfS 

HOURP 

HOPS 

HOP’  / 

.10 

1 354 .  c.6 

i .  Km,m> 

6.54 

45.67 

43.r 

PLAN  1 

STATION 

13 

PLAN 

I  3 

STATION 

14 

NAJIHUN 

NAJIHUN 

TINE 

HAJMR 

NAJ IMUN 

TINF 

RATIO 

FLOW. CFS 

STAGE.  FT 

HOURS 

RATIO 

FLOW. CFS 

STAGE, FT 

HOURS 

.10 

1095. 

1342.3 

44.67 

.10 

6173. 

1330.4 

45.00 

PLAN 

1  ? 

STATION 

13 

PLAN 

4 

STATION 

14 

'.-ns ?,oo  i4  - 

NAJIHUN 

NAT  MIN 

TINE 

NAJIHUN 

HAJMJN 

TINE 

wOujCferRUfeAH 

RATIO 

FLOW. CFS 

STAGE. FT 

HOURS 

RATIO 

FLOW.  CFS 

STAGE. FT 

HOLRP 

tLiAfANlS CCejJT, 

.10 

7690. 

1346.7 

44.00 

.10 

5277, 

1329.6 

45.,' 

/V=r 

PLAN 

3 

STATION 

13 

PLAN  1 

STATION 

15 

£.l£a>.  ^  37_._ 

NAJINMN 

NAJ IMUN 

TINE 

NAJIHUN 

NAJMR 

UMF 

RATIO 

FLOU.CFP 

ST AGE, FT 

HOURS 

RATIO 

ROW.  CFS 

STAGE. FT 

HOUR' 

.10 

6770. 

1346.3 

44.67 

.10 

1090. 

1234.1 

45,  7*. 

:  ~A\~\  OL)  - 

PLAN 

4 

STATION 

13 

PLAN 

2 

STATION 

15 

ce^mrj<  *2. 

NAJINMN 

NAJIHUN 

TINE 

NAJ  MU 

HAJMR 

TINF 

A-”* 

RATIO 

F1.0W-CFS 

STAGE, FT 

HOURS 

RATIO 

FLOW. CFS 

STAGE, FT 

HOUR- 

.10 

5553. 

1345,7 

45.67 

.10 

5360. 

1239.9 

44.  r 

PLAN 

I 

STATION 

14 

PUW 

3 

STATION 

15 

NAJ  I  NLP 

HAJMR 

TINF 

HAJMJN 

NAJ  MR 

TINF 

rec-iA  '■ 

PATIO 

FLOW. CFS 

ST  AGE.  FT 

HOiRS 

RATIO 

FLOW. CFS 

STAGE, FT 

HOIRS 

. 

1 :  Uoj  **** 

.10 

1095. 

1323.4 

45.00 

.10 

5216. 

1239.4 

45.00 

MLowf  PjRUS 

AL-'fc.  L"'K£AcA 

PLAN 

n 

C 

STATION 

14 

PUW 

4 

STATION 

15 

doUbYTVo  US 

NAJ  [HP 

NAJINMN 

TINE 

NAJIHUN 

NAJ  MR 

TINE 

RATIO 

ROW-CFS 

STAGE- FT 

HORS 

RATIO  1 

ROW,  CFS 

STAGE. FT 

HOURS 

.10 

76A6. 

1391.6 

44.33 

.10 

46M4. 

1233.9 

46.00 

h»**h*«h 

Fl^:  -vrcfr.cicu  Ci.-yar^  hF'-! 
DAW  SAFETY  VERPION  .III  »  t«'P 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

LAKE  QUINN  DAM 

DAVID  0EYNON,  3R 

DOWNSTREAM 
DEVELOPMENT  PLAN 

p;  at  t  r  ir. 


LAKE  QUINN  DAM 


GENERAL  GEOLOGY 


Bedrock  at  Lake  Quinn  is  the  Poplar  Gap  member  of  the  Catsklll  Formation*  It 
is  medium-gray  and  light-olive-gray,  fine-  to  coarse-grained  sandstone  and 
conglomerate  with  interbedded  pale-red  and  grayish-red  slltstone  and  shale. 
The  rock  is  well  bedded  with  sandstone  and  conglomerate  thickly  to  very 
thickly  bedded;  shale  and  slltstone  beds  are  medium  to  thick.  The  right 
abutment  and  base  of  the  dam  are  of  shale  and  sandstone  of  medium  thickness. 
Joints  and  cleavage  are  well  developed  in  thick-bedded  rocks  and  are  widely 
spaced;  cleavage  fractures  are  closely  spaced.  Fractures  are  open  in  surface 
exposures.  Rock  exposures  are  resistant  to  weathering.  Fragments  of  sand¬ 
stone  and  conglomerate  are  blocky  and  slabby,  slltstone  and  shale  fragments 
are  platy,  chippy  and  hackly. 


Unconsolidated  material  overlying  the  bedrock  surface  may  be  thick.  Hater 
well  drill  records  show  48  feet  of  glacial  till  in  a  domestic  well  near  Lake 
Quinn.  The  unconsolidated  material  is  sand  and  gravel  with  minor  amounts  of 
clay. 


LEGEND 


(Bedrock) 

Dcd  CATSKILL  FORMATION,  DUNCANNON  MEMBER  -  Grayish-red  sandstone,  slltstone, 
and  claystone  in  fining  -  upward  cycles;  conglomerate  occurs  at  the  base  of 
some  cycles. 


Depp  CATSKILL  FORMATION,  PACKERTON  MBR.  THROUGH  POPLAR  GAP  MBR  -  Fine  to 
medium-grained  sandstones,  well-indurated  to  quartzitic;  sandstones  grade 
upward  into  grayish-red  slltstone  and  shales. 
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